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AN INCIDENT OF PREHISTORIC LIFE: THE RHODESIAN CAVE MAN STARTLED BY AN INTRUDER. ~[See page 90] y 
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When you want traction, 
use Caterpillars 


The total weight of the pulled load in the 
picture above is 26 tons. The same truck— 
a 4-ton Fageol owned by the G. W. Thomas 
Drayage and Rigging Company of San Fran- 
cisco—has pulled a load of 60 tons. 


This performance speaks for itself as to 
the traction afforded by a set of Caterpillar 
tires. No matter how powerful a truck may 
be, the tires have got to do their part or the 
load won't move. 


If you want dependable traction as well 


as dependable mileage, equip your truck 
with Kelly Caterpillars. 


Made in sizes suitable for trucks of every type and weight 


KELLY-SPRINGFIELD TIRE CO. 


GENERAL SALES DEPARTMENT 1710 BROADWAY, NEW YORK 
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Promises—Made, Fulfilled, and to Come 








You have now come with us to 
the fourth issue of the Scientific 
American in the new monthly form, 
and you have been through the 
strenuous publishing days when 
two distinct periodicals—Scientific 
American and Scientific American 
Monthly—had to be discontinued 
at one and the same time with the 
preparation of this new and greater 
magazine. In the days of transi- 
tion we gave promise of many new 
improvements, that the bettering of 
your Scientific American had only 
been begun. 


One of the promises made at the 
inception of this new journal was 
the almost total freedom from 
“Continued on Page —” and so we 
have eliminated almost entirely the 
turning from page to page to com- 
plete an article. Besides the irk- 
someness of constant “turn-overs” 
this new feature makes Scientific 
American more valuable to the vast 
host of readers who use the articles 
in its columns for clipping and ref- 


erence work. 


As the November, December and 
January issues have come and gone, 
improvements have followed on im- 
provements, the new stride of the 
monthly allowing far greater edi- 
torial opportunities. In step with 
these opportunities, the Scientific 
American has incorporated impor- 
tant writers on its already very com- 
prehensive list of corresponding 
editors. Men of recognized author- 
ity in their fields, their articles lend 
greater scope to the reading — 
among the new Corresponding Edi- 
tors are such men as Edward G. 


Spaulding, Ph.D., LL.D., Princeton 
University; Samuel J. Record, 
Professor of Forest Products, Yale 
University; Saul Dushman, Ph.D., 
G. E. Research Laboratory; Leon A, 
Hausman, Ph.D., Cornell; M. Luck- 
iesh, Director of Applied Science, 
Nela Research Laboratories; W. A. 
Murrill, Ph.D., New York Botanical 


Garden. 


Science has taken us today to the 
farthermost corners of the globe. 
The Scientific American editors 
have long since stopped to think in 
terms of New York, Chicago, San 
Francisco and other American 
cities. Today they are thinking in 
terms of Peking, Petrograd, Paris, 
Cape Town, Calcutta, Vienna, Syd- 
ney, Buenos Aires, and so on. To 
that end we have secured corre- 
spondents in various parts of the 
world, supplementing the hundreds 
of foreign periodicals which come 
to us monthly for abstracting. 


There is no greater hobby these 
days than Radio. Over 300,000 
radio amateurs in this country give 
ample proof of this, and it is our 
purpose therefore to keep close 
watch on all radio developments, 
and to report current achievements 
of broad interest to this great group 
of radio enthusiasts. It is in keep- 
ing with the scientific spirit of this 
great journal to foster the develop- 
ments in the many fields of science 
—a policy that has been followed 


for 77 long years. 


For future days there is a great 
mission for the Scientific American, 


and that is to blaze the trail in new 
sciences. Fearlessly, yet cautiously, 
it has investigated unknown realms 
of science heretofore left to others 
to explore and develop. The psy- 
chic science is one of these, and 
during the months to come we in- 
tend to present the leading opinions 
of the world on this fascinating side 
of science. 


For the expert and the man who 
puts the columns of Scientific 
American into daily application, the 
various departments will offer 
boundless information in tabloid 
form. Large numbers of domestic 
and foreign periodicals, govern- 
ment reports, papers of scientific 
societies, engineering reports; all 
submit to the boiling down process 
for the reader’s assistance. 


The year 1922 is certain to be 
rich in technical achievements. Re- 
covering from the major effects of 
the World War, all nations are now 
getting down to hard work. This 
laying aside of the frock coat and 
donning the overalls must have a 
far-reaching effect. Scientific re- 
search turns from destroying life to 
making this world a better, more 
efficient and happier place to live 
in. And in proportion, the work of 
Scientific American has become all 
the greater—all the more impor- 
tant. 


Today, and throughout 1922, 
you cannot afford to be without the 
Scientific American for guidance, 
information and keeping abreast 
of the best achievements of man. 





TO BE A READER OF SCIENTIFIC AMERICAN IS TO BE THOROUGHLY AND ACCURATELY INFORMED 





SCIENTIFIC AMERICAN PUBLISHING CO. 
Munn & Co., 233 Broadway, New York City 


Please enter my subscription to the new monthly “Scientific American” for 1 year, for which I enclose $4.00. 
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reduction on Wells’ Outline of 
History An offer we can never 
make again Pay only a few 


cents a month. But reserve your copy by 
clipping the coupon now -today! 











A ! 


flood of the 
Biblical story? ~ 


The most terrific catastrophe of ancient times occurred twelve thousand years ago. 
here was no Mediterranean Sea then; only a rich and fertile valley filled with men and 
women whose life seemed easy and secure 





One day. without warning, the water came The Atlantic Ocean burst its walls and 
swept into the valley, engulfing the tribes. Torrents of rain from the melting ice of the 
North swelled the inundation. Terror stricken men and women fled to higher ground, but 
the water followed faster, and where the peaceful valley had been there was a blank, silent sea, 
and nothing more 


Did any fugitives escape this wholesale destruction? Were their memories of those awful 
days interwoven with the legends of the tribes to which they fled? Was it from this that 
humanity gained its story of the flood which is a part of the sacred literature of so many lands? 


The interesting thing about H. G. Wells’ and reading. All that we read in school; all 
Outline of History is that it makes every that we read in fugitive books: all the events 
thing you have ever read before more inter in the day’s news—these find their place and 
esting and valuable to you. Into that mas relationship in the great story of humanity's 
ter story he has woven all the fragments of progress, told by the greatest modern story 
knowledge which we busy modern folks have teller 


picked up here and there in our education 


H. G. WELLS’ 
“Outline of History” 


Now Offered You at One- Third the Original Price 


Perhaps you think the Roman Empire are running, the books are streaming in from 
existed long ago—perhaps you think of the the bindery jut we can make only one edi 
old Greek and Roman civilization as “Ancient tion. We must know now how many to print. 
History.” We cannot supply those who come too late. 

Not a bit of it. Compared with the many As the New Republic truly says: “The 
eenturies of life that Wells tells about, these Outline is too big even for publishers’ 
empires flourished only yesterday. Wells be superlatives.” Without superlatives, there 


gins at the real beginning and down through 
the centuries he carries you, upsetting 
fairy stories that you have heard all your life 

amazing you often; startling you in almost 
every chapter but « ntertaining you on every 
page as you have never imagined that you 
could be entertained by history. This is 


Wells; and we offer him to you now at And The Review of Reviews Too / 


; ; For Thirty Years the Standard of Usefulness and Authority 
A Bargain You Will Never Get e cars the Stender A 5 
Again W here W ells’ story leaves off. vA 


“The man who finishes this volume the Review of Reviews takes up / 
will be an educated man, however much, the _— o nee —— Review of 
however little he knew when he started.” ment. is io the ustory 0 Desheun Oe 
—Baltimore Evening Sun. the past; the Review of Re- — 


- = = , : — 30 Irving Place 
There you have it in a sentence—the reason views records and inter / New York City 


fore, let us say very earnestly: Jf you want 
the opportunity of examining Wells’ Outline 
free in your own home for a week, do not 
lay this page down until you have made 
your reservation by clipping the coupon. 


why 250,000 men and women have paid prets for you the story 
$10.50 for Wells’ Outline and felt they were of today. It is fitting Send me on ap- 
getting it cheap. The Outline is more than a that the two should Sa soesees 
history—it is an education—the orderly know be joined together; / Outline of History, in 
ledge of human progress which men go to and only by join- / the latest revised edi- 
college four years to get—and often come ing them can we tion at the special one- 
away without make the re- / third price. Also enter my 
Voluntarily Wells has slashed his royalties markable of- / Bh ae ap hy ~4 enna 
85% and entered into a contract with the fer detailed / _atits regular 2-y1 price—$6.50. 
Review of Reviews by which a new edition on the I will either send you 50c in 5 
of the Outline can be offered to Americans coupon / days and $1 a month thereafter 
to you—at one-third the former price. alow. m4, a eS ae 
Think of it—the original plates and illus- ioe te deok a agers 
: you 25c for the first copy of the 
trations; but revised by Wells himself and magazine delivered, and cancel this 
printed in one handy thin paper volume J order. (For the luxurious full leather 
instead of two. Nothing omitted; better than / binding, add 3 more payments.) 
the original, because it has been improved by 
Wells himself / NAME 
} f ADDRESS PUTTTTTTTT TTT TTT TTT Tris 


There Is Just One Condition 


AMERICAN 





FEBRUARY, 1929 












ee 








that you / OCCUPATION. . 2. .cccccccsccccccccescccs 


Only one condition we make 


HOW MANY PEOPLE HAS 
HENRY FORD FOOLED? 


Are they legion—or has their faith in him as a 


great American Genius been justified ? 


THE FORUM 


Edited by George Henry Payne 


America’s Most Brilliant 
Magazine 


In its February, 1922, issue contains startling 
revelations concerning the Middle Western 
automobile manufacturer and his recent pur- 


chase of a railroad. 


The February issue, among its well balanced 
array of articles by world authorities on art, 
economics, science, literature and politics, will 


also contain: 


“Can An Animal’s Intelligence Equal Man’s?” 
by M. de Molostwoff, digtinguishég Russian 
naturalist and Member of the Petrograd Academy 


of Science. 


Recent contributors to THE FORUM include: 
Viscount Haldane, Prince Bibesco, Dr. George 
M. Vincent, Havelock Ellis, Georg Brandes, 
Lady Astor, Otto H. Kahn, Count Tolstoy, 
Maurice Hewlett, George W. Wickersham, and 


others of equal importance. 


Our trial subscription offer will bring you four 
issues of THE FORUM for $1.00. But when 
you have come to know THE FORUM, four 
months will not satisfy you—you will want it 
through the years. It is the greatest intellectual 


magazine of the day. 


Regular Yearly Subscription Rate, $4.00 


Published Monthly by 


The Forurn Publishing Company 
354 Fourth Ave., New York 


$$, 
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send in your coupon at once. The presses/ For full cash with order, send only $8.50 











. = 


—_—_ 


M. 
| oO 
and 
worl 
cisel 
knov 
our | 
to be 
tion 
does 
cism 
mest 
unfo 
a hi 
soon 
read 
ter, 
state 
sure, 
othe! 
coult 
we |! 
we ¢ 
Agai 
goes. 
be, f 
keye 
of a 
lose 


Y 
B 
dred 
over 
bring 
for a 
is ac 
copie 
numl 
not k 
is fa 
least 
you | 
TIFIC 
riodi 
down 
nal. 

mails 
it in 
The 

passe 
that 

ably 
way 

many 
the I 
heari 
print 
whic! 
for o 


H 

ni 
has ¢ 
lishin 
eastil 
count 
meml 
amat 
in Ne 
hear¢ 
thous 
locate 
how 
Speec 
mind 
want 
so he 
misee 
phone 
insul: 
of bu 
ment 
secon. 
to th 
vaeut 
begin: 


—_— 























FEBRUARY, 1922 





SCIENTIFIC AMERICAN 











With the Editors 





hundreds of thousands of pairs 
backed up by trained 
ininds, going over your 
month. Yet that pre- 
cisely our experience. Frankly, do not 
know of a more critical audience than 
our readers; and we glad, even proud, 
to be the purveyors of practical informa- 
tion to that very audience, even though it 
mean an occasional word of criti- 
cism when an editorial gear gets out of 
mesh. Thus recently rather 
unfortunate choice of words in describing 
a high-voltage electrical experiment. No 
sooner was that issue in the hands of our 
readers than we received letter after let- 
ter, pointing out the awkwardness of our 
statement. Our meaning was clear, to be 
sure, but our how an- 
other and totally meaning 
could be read into Then 
we had the sinking and 
we confounded the stern. 
Again the critics busy. And so it 
goes, Still, that is precisely as it should 
be, for if the SCIENTIFIC AMERICAN is not 
keyed up to the highest possible standard 
of accuracy at all times, it must needs 
lose much of its value. 


MAGINE 
| of critical eyes, 
and analytical 
work month by is 


we 


are 


does 


we made a 


readers suggested 
inaccurate 
our statement. 

of a battleship, 
bow with the 


got 


Y the way, we said at the beginning of 

the foregoing note that hun- 
dred thousand pairs of critical eyes went 
over our work month by month. This 
brings another thought to mind and calls 
for an explanation. While our circulation 
is actually in the neighborhood of 100,000 
copies per month, each copy is read by a 
number of persons, just how many we do 
not know. So the total number of readers 
is far in excess of 100,000; it must at 
half a million. Librarians will tell 
you that there is more call for the ScrEen- 
TIFIc AMERICAN than for any other 
riodical. We know of a wealthy farmer, 
down South, who subscribes for this jour- 
nal. After he gets through reading it, 
mails it to a relative, up North, who reads 
it in turn and passes it on to his father. 
The father, when he through with it, 
on to another friend, and from 
that friend the dog-eared paper, consider- 
ably the worse from such wear, finds its 
way to a hospital, there to read by 
many more persons. Little wonder that 
the humorous member of our staff, after 
hearing about this case, suggested that we 
print the magazine with perishable ink, 
which would be visible only long enough 
for one reader to get through it! 


several 


be 
least 
pe- 


he 


is 


passes it 


be 


HE topic of the hour is radio. Over- 
night, a nation-wide interest in radio 


has come into being. because of the estab- 
lishing of several radio telephone broad- 
casting stations in various parts of the 
country. Only a few weeks ago, one of our 
members was invited to deliver a talk on 
amateur radio at the broadcasting station 
in Newark, N. J. This he did, and he was 
heard by an unnumbered audience over 
thousands of square miles, One amateur 
located in Clinton, Iowa, wrote in saying 
how he had enjoyed every word of that 
speech —over a distance of 1000 
mind you! The writer of these lines also 
wanted to hear his brother editor’s speech, 
80 he took home with him that evening a 
miscellaneous collection of batteries, tele- 
phones, wire, receiving set, vacuum tubes, 
insulators, and on. It was the work 
of but a half hour to connect the equip- 
ment and throw a 60-foot wire out of the 
second-story window. The dry cells, due 
to the three-ampere drain made by the 
vacuum tubes, did not stand up, and the 
beginning of said brother editor’s talk 


miles, 


sO 
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| was completely lost. But then the writer 


remembered the neighbor's Ford and the 
storage battery contained therein. Once 
the storage battery was installed, excel- 
lent results are obtained. The tail end 
of the talk was readily picked up—clear 
and loud, over a distance of fifty 
miles, with high hills intervening; then 
came the news of the day, musical selec 
tions, stock reports, official time signals, 
etc. So enthused have we become over 
this radio idea that we are preparing a 
long and explicit article for the March 
issue, telling all about these broadcasting 
stations, where they are located, what 
kind of equipment is necessary at various 
distances away to intercept the messages 
and music, and how to install said equip- 
ment, Furthermore, we are prepared te 
answer all inquiries on this subject. 


some 


EK have been criticized for the ab- 

sence of the “human element" from 
our pages. With the reservation that the 
human element is hidden in every piecé 
of machinery if we but search for it with 
the thought in mind of what the use of 
the new apparatus means to men, we can 
plead guilty to this indictment. It is a 
fact that our field involves things rather 
than people, and that it is seldom that 
actual. personalities are in their place in 
our columns. Occasionally there is an ex- 


ception, however. Such was the Edison 
story in our first monthly issue, which 
was distinctly scientific, while permeated 


throughout with Mr. Edison's personality. 
Such again is the story which Mr. Collins 
tells us of Mr. Wood in the present issue 
tale of a wonderful new machine 
which would have failed, temporarily at 
least, if it had been introduced strictly 
on its merits, and without the personality 
of the man behind it to push it through. 


——@ 


wo fuel problem is always with us. 
Sometimes its discussion takes the 
form of a proposal to save fuel by substi- 
tuting the water-power sources which are 
used without being used up. Sometimes it 
has to with the measures which are 
quietly taking shape behind the scenes, to 
enable us to go on driving our automobiles 
after we have exhausted the underground 
stores of liquid petroleum. Sometimes It 
turns about the issue of fuel for steam. 
This month the fuel problem is with us 
in considerable detail. Mr. Skerrett cat- 
logs our resources in fuels of all descrip- 
tions. Mr. Dacy tells us what we may 
reasonably expect from the lower members 
of the coal family, which have not here- 
tofore been called upon to support their 
fair share of our industrial establishment. 
And Mr. Dachnowski puts before us the 


do 


need of examining, with the utmost care 
and the utmost system, every possibility, 
however crude the raw material with 
which it may be concerned. 

HE editors have rather got in the way 


of looking forward to the receipt of a 
bulky package bearing the Ithaca post- 
mark, and containing a manuscript and 
a collection of pictures setting forth Dr. 
Hausman’s latest doings. His work pos- 
rare combination of immediate 
practical value, interest alike to the eyé 
and the mind, and susceptibility of being 


Sesses a 


described in rich detail, without embar- 
rassment to the reader of average attain- 


ments. We hope that the people who buy 
the Screntrric AMERICAN are as well 
pleased with what Dr. Hausman tells 
them, in this and other issues, and with 


the way in which he tells it, as are those 


of us who make the paper. 
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HEREVER radial and thrust loads 

are carried in combination, the deep 
groove bearing is the logical as well as the 
practical choice. The exaggerated view 
above shows how such combined loads are 
transmitted. 
The thrust capacity of the deep groove bear- 
ing is at least as high as its radial capacity 
and for average speeds may exceed the 
radial rating of the bearing. Moreover the 
deep groove bearing is a reversible thrust 
carrier—it will successfully operate when 
mounted either way. 
The deep groove bearing is especially adapt- 


The Deep Groove Radial Bearing 
as a Heavy Thrust Carrier 




















able to locations where the radial and thrust 
components are subject to continual varia- 
tions. All parts of the bearings are designed 
to withstand these varying conditions. This 
means adequate bearing service and conse- 
quently increased life for your machine. 


The deep groove bearing is a product of The 
Hess-Bright Mfg. Co. and is sponsored by 
the SKF Industries, Inc. Its manufacture 
embodies all the minute care, precision and 
quality for which the mark SKF stands. 
The world-wide experience of this organi- 
zation is put at your disposal, free of any 
obligation on your part. 


THE HESS-BRIGHT MANUFACTURING CO. 

















Supervised by SKF INDUSTRIES, Inc., 165 Broadway, New York City 
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America’s Fuel Resources 


What We Have and How We Are Using Them 


SLAME meant, in fact. far les to those primitive 
|. peoples whi howe I “rt everence 
tire than it does n ‘ ! hich takes 
it lurwetly i 1 rie ‘ ‘ 

The whole lern nd f fe he foun 
dation of our ! n le turllr ‘ the 
carriage of a \V t ! ge of commoditic nd 1 
of the comfor l « enience vhich we deem indis 
per scalyle ‘ n ‘ I he reflexes of present-d 
dajtations of flame In short. we have turned fire t« 
Our PHIrperse ! ! kin t the dominating source of 
energ\ mechanical energ we have traunsformed the 
sncrificial immer of the past into the dazzling glare 
of the industrial furnace Ho many of us stop to 
think whence come the fuels essential to these varied 
services ? Most of us give the subject little if any 


heed, and deem our supplies inexhaustible 
When we first established ourselves permanently upon 


forests covered the 


land well 
Atlantic to way be 


this continent, dense 


nigh from the very shores of the 
yond the western limits of the Mississippi Valley. The 
stands of timber for generations thereafter provided 
lumber for most of the homes reared for the gathering 
population and furnished the while fuel for the fire 
side, the shop the mill and the factory All of us 


know how we have ravaged our primeval forests; how 


By Robert G. Skerrett 


und explains in part why we are making steadily jp 
creasing inroads upon our coal fields. Besides haying 
udvanced industrially in the last five decades 
living have mounted upon a corre 


tons per person that yeu! The latest figures, however, 
show that we are taking out of our mines each twelve 
“average of both 
anthracite, which is tantamount to six our standards of 
sponding scale. 
The quantities of coal mined annually, however, ape 


month an 650,000,000 tons of coal, ereatly 


bituminous and 
tons per capita. That is to say, out of a combined 
original deposit of anthracite, bituminous, and lignite 


coals we have used up since 1S07 a matter of substan not a true index of our amplified use of motive energy, 

illy 14,000,000,000° tons rhis leaves us the tremen because liquid fuel has been utilized more and more for 
dous total of 3,527,000,000,000 tons to draw upon. To the raising of steam and for direct propulsion through 
be more specific, this reserve is made up of 17,000,000,- the medium of the internal combustion engine. This 


1,.510,000,000,000 tons of bitu state of affairs is familiar to all of us and is especially 


emphasized by the continually growing number of aute 


(mM) tons of anthracite, 
minous coal, and 2,000,000,000,000 tons of lignite. 
untouched; from our motive vehicles seen on our streets and roads and by 


the ever-widening adoption of the gasoline-driven trae 


Our lignites are substantially 
bituminous store we have withdrawn less than 1 per 
cent of the original deposit; but the veins of anthracite tor on the farm. 

present trend of con No one realized, in 1859, when petroleum was first 
struck in Pennsylvania, that the discovery of that of] 
the next 75 years. On the face of it, it seems that we was to effect profoundly our national life in many 
directions. In that year we drew from the ground 20@ 
barrels of the fluid: and there was a period, for some 
time afterward, when the output ranged betwee 


have been so worked that at the 
sumption it is prophesied we shall exhaust them within 
have no cause for worry, but analysis reveals that there 
s ample warrant for concern. What are we going to 
use in place of anthracite when that smokeless fuel is 
no longer to be had, at least at a price that would make 2,000,000 and 38,000,000 barrels annually.® It could be 
its burning economically feasible? All of our anthra- bought during that interval of moderate demand for 4 
region in Pennsylvania covering an few cents a barrel; in short, the stuff was well-nigh 


cite comes from 


f rea of something under 500 square miles, while our a drug on the market. 
bituminous coals are mined in no fewer than 30 States, Up to 1902 our employment of petroleum developed 
ft. 

















The coal storage shown in part in this view is 


What coaling of a big city really means: 





we ive reduced the menosure of native lumber and 
the size of the domestic woodpil 

When the white 1 n ‘ Amer oO stay SO 
years ago, nature had stored underground for his future 
use couls of all sorts to the easure of 117.000.000.000 
tons and undreamed-of subterranenn oil pools held n 
igvgregate of 11200.000.000 barrels of petroleum, Asso 
clated with the latter were incaleulable trillions « 
cubic feet of natural gas. No one tl realized the 
drains that would subsequently be made upon these 
age-old accumulations of potential heat and motive 
force. The story of what has since ken place points 
a lesson which every one of us should ponder and 
learn by heart, for how we profit by it, how e mend 
our ways, intimately concern our whole social nd 
industrial structure and our economic future 

According to the census ef 1820 the population of 
the United States numbered 9,638,453. Up to that time 
we had mined and consumed the modest mount of 
15.000 tons of coal, four-fifths of wl h was anthracite 
from the Pennsylvania flelds Tl fact, certified to b 
the LU. S. Geolog il Survey I kes it plain that the 
nation at large relied almost wholly ipon its timber 
lands for fuel Even recently as 1860 the consump 
tion of coal per pita did not exceed half a ton an 
nually ind in ISSO o coal production reached only 


71,481,570 tons—-the equivalent of an lowance of 1.42 





located on the we 
light and power con ny The 


t bank of the Hudson River, facing New York City. It contains over 240,000 tons of coal and is the fuel reserve of a New York electrie 
7 , 


t iblie rtilitic have t« t la r juantities of coal to tide them over in case of emergency 


one of New York’s coal Storages 


Apart from its smokelessness, anthracite has gener gradual and until then our oil fields in the eastem 
ly a high-heating value, and is therefore peculiarly ureas of the country satisfied our needs. From that 
suited for domestic purposes Because of this the an time on we have exploited extensively and successfully 
thracite of Pennsylvania is distributed broadcast to the Mid-Continent and the western sections of our oF 
consumers located within a region reaching east to bearing lands, and today the Eastern Appalachian pools 
Maine, west to Minnesota, and south to Georgia Not have become of minor importance. Indeed, in 1920 the 


ordinances of many municipalities latter region yielded but 30,500,000 barrels, while the 
Mid-Continent wells produced 249,000,000 barrels, and 


only that, but the 


strictly prohibit the burning of bituminous coal within 

the city limits This is done in the name of public from California alone we obtained in the course of that 
health, protection of property, the avoidance of at- twelvemonth nearly 106,000,000 barrels. From all ou 
mospheric pollution and the scattering of grime hither fields, two years back, we drew about 144,000,000 
nd thither. Our citizenry can not, for the reasons barrels. Since 1859 we have removed from our @il 


cited, view with indifference the approach of a day sands 5,467,000,000 barrels—i.c., 4814 per cent of the 


when bituminous coal, with its clouds of dense, black estimated workable subterranean store created in far 


might have to be substituted for cleanly an- off geological ages. 


In the main, until the advent of the automobile, kere 


smoke 


thracite 
Exclusive of our steam railways we had in service in sene was the primary aim in the refining of petroleum, 
IS70 engines in our factories, mines, and quarries and wrought wonders in furnishing a cheap and brik 


veregating 2,460,832 horsepower. Today these same liant illuminant—supplanting the older “coal oil” which 


ndustries have steam plants totaling 31,250,000 horse- had been distilled previously from certain bituminous 
power, Our steam railroads now have at their disposal deposits. With the advent of the self propelled coi 
0,000,000 horsepower: and if we add our steam and veyance gasoline, so long a by-product in the manufae 
naval vessels, central stations, electric railways, and ture of kerosene, acquired a new commercial signifi- 


cance: and now this liquid fuel is, in fact, the 
supporting backbone of the petroleum refining industtY, 
refined, we get four 


other enferprises using fuel for motive force, we have 
working for us 96.000.000 steam generated horsepower. 
From petroleum, when completely 


This employment of mechanical energy indicates how 4 
main gasoline, kerosene, fuel oil, am 


we have developed within the span of half a century; products, 7.€., 
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lubricants, and a number of secondary 5 tion of potential heat corresponded to 
oducts such as benzine, vaseline, paraf- 1880 85 20 95 1900 05 10 45 ‘20 250,000 tons of coal, or enough to supply 
. ‘oad oil, asphalt, and petroleum coke, 50,000 households for a year. By recourse 
ee to “cracking processes” it is ria to moderate expense for proper casing at 
racticable to secure still higher percent- our gasoline wells an enormous conserva- 
“nH of the much-desired gasoline. The BARRELS { tion of this fuel might be effected. 
importance of this is brought home to us Before leaving the subject of our pe- 
when we recall that we have quite 8,000,- 500 troleum resources, let it be said that their 
000 power-driven vehicles in service; and potential exhaustion would not deprive us 
it is authoritatively declared that there of a native reserve of liquid fuel. We have 
will be double this number in use nine in our widely distributed oil shales a store 
years hence. We are told that motor 400 many times more extensive than our orig- 
fuels represent a big percentage of pe- inal deposits of petroleum. The shales of 
troleum consumption, and that they come f Colorado alone are said to hoid quite 
next in volume to fuel oil. Mx 20,000,000,000 barrels of oil, while those 
Viewing frankly the situation that con- i % locuted in southwestern Indiana may pos- 
fronts us, and remembering the divers 300 * sibly be made to produce 100,000,000,000 
commodities that can be extracted from mt barrels. According to best authorities, 
erude oil by the refinery, it is disturbing “fe a ton of Colorado—Utah shale would, by 
to learn that something like half of the | | f suitable extractive methods, give 50 gal- 
petroleum produced in this country is 200 ; Ti, lons of oil; from 17 to 25 pounds of am- 
purned under boilers for steam raising, wer monium sulfate, 80 useful as a fertilizer; 
thus sacrificing the more valuable main | F ee oy ees and 3000 cubic feet of gas. In Scotland 
and secondary products. As has been well fi Fi ia the refining of oil shales has been pursued 
said, “The application of fuel oil to steam pee BPE SBE on a commercial scale for decades; and 
raising is an economic perversion.” Dur- 100 ae our problem is to profit by that experi- 
ing 1921 our electric utilities alone con- r ence and to develop processes suited to 
sumed 12,603,728 barrels of fuel oil, the : our own needs. The cost of shale oil will 
larger measure of which was used in the e Piney he higher than that of petroleum oil, but 
States of Texas and California. Fortu- Areas 6. 4 sk . ’ ts recovery will inevitably become one of 
nately, further increase of oil-burning " aahiad ‘illite or ~ = our great industries. 
The time will surely come when we 


locomotives is reported checked; and, in 
the long run, coal must be relied upon to 
meet the fuel requirements of stationary steam plants. 
This is inevitable so that the ships of our merchant 
marine and the navy may be supplied with fuel oil. 
By reason of the special duties imposed upon the 
defensive fleet, and, on the other hand, the need of 
operating our ships of trade at the lowest practicable 
cost so that they can compete with the merchant craft 
of other nations, it is essential that the navy and the 
merchant marine be given preference in the utilization 
of crude or fuel oil. To this end, wherever feasible, 
both fighting and mercantile vessels should be equipped 


with engines of the so-called Diesel type. Much has 
been achieved in developing this order of internal 
combustion motor since its conception in 1893; and 


today the latest type of double-acting Diesel engine 
attains an efficiency four times that of the coal-fired 
steam engine and two and one-half times that of the 
triple-expansion oil-fired steam engine. Hf 


Less than five yeurs ago the U. S. Bureau of Mines 


stated: “We are today using éfliciently—.e., for gaso- 
line and lubricating purposes—not more than 30 per 
cent of our oils. The other 70 per cent is used in 


competition with coal or exported to foreign countries 
und is generally sold for less than the cost of produc- 
tion.” While the situation has improved, our petroleum 
stand to be exhausted within 50 years. 

The average automobile requires in the course of a 
year more than ten barrels of gasoline. The net result 
of mechanical progress having done little toward reduc- 
ing this unit consumption of gasoline, the present so 


resources still 


How our consumption of petroleum has climbed in the course of forty years 


the cause of an annual gasoline wastage of 122,000,000 
gallons—this dissipation being equivalent to about 3 
per cent of the gasoline produced in the United States 
in a year from all fields and all sources. This evap- 
oration loss should be cut down notably by the use of 
efficient equipment. 

Well over half a billion high-grade fuel 
oil are consumed annually in the manufacture of illu- 
minating or artificial The purpose of the oil is 
mainly to add hydrocarbons so as to increase the can- 
dlepower of the gus. The use of incandescent mantles 
und the adoption of a heat standard rather than one 
of luminosity would obviate the employment of this 
oil and yet make it possible to meet all of the require- 
ments for lighting and cooking in the home. Inciden- 
tally, gas so prepared could be sold to the consumer 


gallons of 


gus. 


at a correspondingly lower price. 

Of natural gas we burn usefully in a twelvemonth 
fully 800,000,000,000 cubic feet—equivalent to the heat- 
ing value of 40,000,000 tons of and something 
like 8,000,000 families are directly benefited by it in 
cooking, heating, and lighting. But the most significant 
aspect of this matter is that approximately two-thirds 
of the gas is used industrially. The history of our 
treatment of natural gas is a record of wanton waste. 
Just think of it, in the course of one month gas was 
allowed to escape unchecked from a well yielding the 
while 1.000,696,000 cubic feet of the commodity; and in 
two months four wells scattered broadcast a total of 
more than 5,000,000,000 cubie feet of gas! This dissipa- 


coal, 


shall avail ourselves of our 2,000,000,000.- 
000 tons of lignites; and already much has been done 
here through promising researches carried out by the 
U. S. Bureau of Mines. It shown conclu- 
sively that this fuel can be used to the best advantage 
by adopting a carbonizing process. The carbonized lig- 
nite can then be manufactured into briquets, while the 
by-products of carbonization represent values in the 
form of gas, ammonia, oils, and tar. The tars and oils 
can, in turn, be made to yield numerous worth-while 
chemicals, 

In conclusion, let us touch briefly upon what we can 
do when our anthracite is gone, Our technitists have 
demonstrated, on a commercial scale, that we can have 
au plenty of smokeless fuel if we put our bituminous 
coal through the by-product coke oven. By this medium 
we may obtain the base of a so-called “artificial anthra- 
cite”; in other words, secure from each ton of soft coal 
1500 pounds of smokeless fuel, 10,000 cubic feet of gas, 
22 pounds of ammonium sulfate, 244 gallons of benzol, 
and 9 gallons of tar. This is what is termed the high- 
temperature and the resultant coke usually 
contains only about 2 per cent of volatile matter, which 
renders it difficult to ignite or to control in the ordinary 
stove or furnace. 

A more recent development is the low-temperature 
carbonization of This treatment leaves in the 
coke from 8 to 15 per cent of volatile matter; the fuel 
ignites readily, burns without smoke, and is admirably 
suited for domestic use. As a by-product there is an 
oily tar double in quantity to that got by high-tempera- 
ture carbonization. This tar can be made 


has been 


process ; 


coul, 





lution of the problem lies in meeting the 
growing demand by finding ways to manu- 
facture still larger quantities of gasoline 
without correspondingly increasing the ex 


ig80 85 90 95 1900 05 16.3 


iS 20 


to yield goodly quantities of motor fuel, 
both burning and lubricating and 
moderate amounts of pitch—not to men- 


oils, 





penditure of crude petroleum. 
Much been done in this 
by greater recourse to cracking processes ; 
and splendid results have been realized by 
the wider extraction of casing-head gaso- 
line and recoveries of the liquid fuel from 


has direction 





MILLION 
TONS 


S00 


tion liberal percentages of cresols and 
phenols. While given, 
off, it is of a higher caloric value than 
the gas realized by the high-temperature 
method. A ton of coal carbonized by the 


there is less gas 





























hatural gas generally. During 1920 so- 

called “natural gasoline” was extracted 

from casing-head gas to the measure of 400 i 

12,800,000 barrels. The cracking processes 

have not been developed to the possible 

maximum, and there are reasons to be- 

lieve that through these agencies the yield 300 | i 

from a given volume of petroleum might | ene: 4 RY 

he considerably augmented. Undoubtedly | eA 

more gasoline can be got from casing-head | / iat, ca . ab 
os ie x 


gas, but the percentage of gain is a matter | 


of speculation, inasmuch as no one can 
foretell what gasoline content will be 
found hereafter in the gas rising from 


our oil wells, 

Worthy of at least passing mention are 
the efforts to from un- 
condensed still vapors, to improve by 
means of fractionating towers the 
line extraction from petroleum, and to 


recover gasoline 


LAaso- 








low-temperature process furnishes from 

<. thirteen hundred to _ fifteen hundred 
* pounds of coke; from two thousand to 

; seven thousand cubic feet of gas; from 

z twenty to thirty gallons of tar, and from 
ee two to eight pounds of ammonium sulfate. 
ps on Alcohol is sure to play a conspicuous 


fuels of the future: 
which this can be 


: part in the motor 
and the sources from 


obtained are numerous and extensive. 
% Again, benzol can and is being garnered 
fi : 
ay from gas houses and coke ovens: and 
iM combinations of aleohol and benzel have 




















Sive present evaporation during 





shown excellent qualities as motor fuels. 
While. research has revealed that we may 
look forward undismayed and be sure of 
an abundance of fuels for all purposes, 
still we must not lose sight of the fact 
that most of the substitutes for 
in common will entail heavier 
and mechanical modifications before their 
general adoption. Such being the out- 
look, it behooves us to employ our pres 





those 


use costs 











the period of storage on the lease. In 
the Mid-Continent field alone, this is 


The record of our coal consumption since 1880 





ent fuels more carefully. 
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Bridging the Detroit River 


Suspension Bridge of 1803-Foot Span Will Connect Detroit With Canada , 


TIYHE early years of the twenti« cel he 
| spoken of in tut ei orle l ! I 
as tle ‘ or tite ion I ! ‘ ] jt t ‘ 
last two decadck of e nine en . ‘ 
construction of the Dro« n nsion bride nd 
the Forth { intile ver 1) | I t [Iwo cet ides 
of the present cet ! ! ( essed the building of 
the longest | brid ~ lle over the Ohio 
River the longest cantilever bridge, over the Saint 
Lawrence, near Quebec thie ongest irch bridge at 
Hellgate, over the | t River nd of two additional 
suspension bridge f the first magnitude in the Man 
hattan and Williamsburg bridges across the East 


River Furthermore, before the present century is 30 
years old the colossal Hudson River bridge will have 
been opened for service 

Two other long-span bridges have recently been 
authorized, and doubtless in due course vill be cor 
pleted One of these, with a span of 17™) feet, will 
span the Delaware between Camden and Philadelphia 


will be found in 
AMERICAN of July 2, 1921. 
has determined to provide 


A description of this large structure 


the issue of the ScrenTiri1 


And now the city of Detroit 


a great highway for railroad and vehicle traflic across 
the Detroit River thereby linking itself vith the Cana 
dian shore. The necessary authority has been obtained 
from Congress and from the Dominion Parliament nd 


re attached above and independently of the lower 
ble 

Now, it will readily be understood that the loading 
the lower deck, with its four lines of railroad trains, 


is far heavier than that of the upper 
dee] Consequently, in constructing the bridge to carry 
load of and trolley traffic, 
to string only 18-inch and two 
four being F'urther- 
built to carry only the 
much lighter both in its 
and in the diagonal web bracing 


engines, et cetera 


miy the lighter the highway 
vill be 


inch « 


sufficient two 


l ibles, the other omitted. 


stiffening truss, as 
tra tlic 


top und bottom chords 


ore, the 


highway will be very 


iy referring to the diagram showing one of the trusses 


ind chord section, it will be seen how the problem 
has been worked out. The full lines in the truss dia- 
gram represent the material that will be built into the 
truss for carrying highway traffic, and in the chord 
section only those portions which are shown shaded 
will be built. Later, when the four additional cables 


re added, the trusses will be strengthened by inserting 
the diagonals which a dotted in the diagram 
adding the plates and angles which are shown 
unshaded in chord 

The steel towers consist each of four posts which are 


‘e shown 


nd by 
the drawing of a section. 

sume vertical planes as the four pairs of 
being, it will be understood, one pair of 
the four stiffening 


placed in the 
ibles, there 
ibles to each of trusses 














resulting bending stresses. The maximum compreggiy 
load on either of the inner tower posts is 30,500,0% 
pounds under working live-load and under extreme COn- 
ditions of temperature and wind pressure. The weight 
of the towers is about 20 million pounds, 

The back stays, it will be noticed, are unloaded; that 
is to say, the weight of the shore spans is not trans 
ferred to the cables by suspenders. Instead of this the 
load is carried upon four steel piers. Artistically, it jg 
regretted that the spans are not cable 
supported; but we understand that the use of gpg 
penders was impossible because of a curve in the raj 
way approach. Also the engineers wished to ayoig 
large deflections in the side spans and decrease the 
main span deflections. 

Another radical departure from accepted practice jp 
suspension bridges is found in the cable anchor 
Usually such anchorages consist of a large mags 
of masonry whose frictiorial resistance to sliding js 
sufficient to hold the cables taut. In the Detroit Rive 
bridge Mr. Fowler decided to transfer the pull of the 
cables directly to the underlying rock, thus dispensing 
with the usual massive anchorage. The cables, it wij 
be seen, are attached to a steel bearing at the top of 
an inclined steel strut, which is carried down to a foot. 
solid reck. The pull of the cables is trans 
a series of eye-bars down to an anchorage 
deep within the underlying Poeck, 


to be shore 


aLes, 


ing upon 
ferred by 
plate which is set 


All of these eye-bars are two inches thick by 16 inghes: 


deep. For the 21-inch cables 
there are alternately 30 and 
31 eye-bars; and for the 1% 
inch cables there are alter. 
nately 21 and 22 eye-Dars 
Transversely to the axis of 
the bridge at the point where 
the cables, eye-bars and 
struts meet, there is formed 
au massive concrete bloek 10 


feet in length, and of the 
cross-sectional form show 
in our drawing. This @ 
chorage block serves toe te 
the four strut frames & 


gether; but no relianeé i 
placed upon it for resisting 
the pull of the cables. Both 
the struts and the amehor 
chains are enclosed in shaft 
of concrete, which theroughly 
protect them from corrosio 
and to a certain extent at 
as a reinforcement of the 


anchorage. 


Gears of a New Material 
in Place of Steel 








i charte r h is beon Ki inted to joint A perican and Attention Will be directed to the method of stiffening 
Canadian company for the construction of the bridge the four legs of the tower against lateral distortion, by 
The plans which are here 
with shown have been pre- r ~ sae = 
pared by Charles E. Fowler, 
chief engineer, and Dr. D. B 
Steinman, his chief assist 
ant. 
The principal characteris- 
ties of the bridge are as fol 
lows: The center spun will 
measure 1808 feet from cen 
ter to center of towers, and 
each shore span will be 925 
feet in length from center of | 
tower to face of the anchor 
age. The floor of the bridge 
between the towers will be 
suspended from eight cables, 
and between the towers and 
the anchorages it will be 
carried upon a series of 
steel piers. The height of 
the main towers from thet | 
bearing on the piers to the TYPICAL 
center of the upper cable | CROSS SECTION ARTICULATED ANCHORAGE 
will be 330 feet TOWER COLUMNS 
The traftic over the bridge 
will be accommodated on | 
two decks. Upon the upper ranean 
deck will be two 7-foot side The articulated anchorage carried down to rock which will take the place 
walks and twe 28-foot road masonry anchorage 
ways, the total width over 
all of the highway deck being 97 feet Upon the high the free use of arched portals. This is a new departure 
way deck wili be two trolley tracks, and on the lower for a large bridge of this kind. Usually such bracing 
deck will be four railway tracks, which will be ar has consisted of the conventional struts and ties, as in 
ranged to carry electrically-operated trains. In the the case of the towers of the Manhattan suspension 
center of the lower deck will be an open space 20 feet bridge. The portal system is used in the three upper 
wide for the accommodation of such public utilities as tiers of panels and at the base of the towers. The 
electric cables. gas mains, water mains, et cetera. The space between the level of the floor of the bridge and 
depth of the stiffening truss is 50 feet the lower portal bracing will consist of solid plate-steel 
An interesting feature in connection with this great diaphragms. Each leg of the tower measures in cross 
structure is the provision which has been made for section from 10 feet to 17 feet out to out, and has a 
building first, as many of the cables and such of the uniform width of six feet. An interesting feature is 


high 


steel work as are necessary to carry merely the 

way and electric car traffic. Subsequently, when ar- 
rangements are completed for full railroad service 
neross the bridge, additional cables will be built and 


the floor and the stiffening trusses will be strengthened 


by the addition of the steel which will be necessary for 
that purpose, 

By referring to the drawing showing a cross section 
of the floor system it can be seen that eight eables are 
provided mad that they are of different sizes Six of 
these are 21 inches in diameter and two are 18 inches 
At the center of the bridge four of the 21-inch cables 
are a few feet above the level of the upper deck, and 
the two 18-inch cables and two 21-inch cables are 
several feet above the level of the lower deck Also it 
should be noted that these four last-named cables have 
a deeper dip or sag than the upper floor, as will be 
noticed in our skeleton elevation of the bridge Where 


the cabies pass over the towers the four upper cables 


upon the foundations, In- 
the bases of the towers and bolting 
the foundations, as was done in 
bridge, the footings struck to a 
curve whose the distance from the bearing to 
the center of the stiffening trusses. This convex curved 
footing rests upon a concentric concave bearing on the 
and is provided with rollers. The 
top of the tower is pulled out of 


footing of the towers 
stead of flaring out 
them down rigidly to 
the Manhattan 
radius is 


the 


are 


foundation, 
result is that as the 


steel 


the vertical by the effeets of temperature, the whole 
tower rocks about the trusses as a center. This means 
that the towers are subject only to compressive loads 
ind are free from those heavy bending stresses which 


tower bolted down, as are those of the Man- 
of materials 


eccur In i 


hattan bridge. How great is the economy 
secured by using a rocker bearing will be understood 
from the fact that if these tower posts were bolted to 


have to contain twice the 
take care of the enormous 


the foundations they would 


mount of steel in order to 


of the usual massive 


ws wheels or geats 
of a new material 14 
recent development. §u@ 
wheels mainly been made of steel or iron @ 
bronze, but now, for certain purposes and under certail 
conditions, they are being made of duralumin, This 
alloy, while not used recently, has never before be@ 
gears. Duralumin is an alloy of aluminwg® 
magnesium, manganese and a little copper, and B&B 
strength and toughness can be made equal to mild steel, 
und for a given section the weight is one-third that@ 
Superior strength in the teeth 
strength and elastie 


have 


used as 


the continental bronze. 
is ussured by its alloy’s tensile 
limit. 

The same properties that make duralumin a suitable 
and material for worm wheels also make ft 
valuable for spur gears and other gearing. It is suit 
able as worm wheels where the pressures are sufi 
ciently within the elastic limit of 30,000 pounds where 
this addition is net, it replaces iron, steel, brass, ete 

Where duralumin can be run with steel rather tha 
against itself the best results are obtained. For e&® 
ample, in the tinning gear trains of automobile motor 
where both long life and quietness are essential. B 
ical cut spur gears of duralumin alternated with steel 
gears have been in successful service. 

Duralumin gears when used with steel 
quiet, which seems about paradoxical since all duralt- 
min forgings, when struck a blow, are resonant. This 
is probably explained by the difference in pitch and the 
sound vibrations of steel and duralumin, but only tue 
when the mass and section of the duralumin gear af 
proportioned to the steel gear. 


desirable 


gears are 


properly 
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THE PROPOSED SUSPENSION BRIDGE ACROSS THE DETROIT RIVER, WHICH WILL PROVIDE AN INTERNATIONAL RAILROAD AND HIGH- 
WAY BRIDGE BETWEEN THE UNITED STATES AND CANADA. MAIN SPAN, 1803 FEET. CAPACITY: UPPER DECK, TWO SIDEWALKS; 
TWO 28-FOOT ROADWAYS; TWO TROLLEY TRACKS; LOWER DECK, FOUR RAILROAD TRACKS 

















90 


skull has 
ently been found 
Broken Hill 
Rhodesia in 
140) feet 


to the whirl 


incient 


N 
| = 
at the 
in Northern 
un bone cave some 
hill ; 
The 
and 
end of 


helow the original top of the id near 


was already 
The 


ave by a 


ing wire cubles of the mine bone cave 


its stala 
farther 
whose trained eye immediate ih 
find Unfortunately 
me We 
major the skeleton, 
portion of the shoulder blade, part 


skull 
New 
recoy 


the 


famous for ctites stalagmites 


was found at the the « 
Zeuland engineer, 
the importance of the 
net 
the 


collar 


nized 


luborers are archaeologists have to chronicle 


loss of part of but a leg 


the 
bone, the bone 
of the 
ubled 


very 


lower jaw and other fragments which have en 
the the British Museum to 
definite conclusions. It is, of course, perhaps pre 
that the human 
but if 
Neanderthal man 
whether the 
Africa and 
Mediterranean The best 
find is in The Illustrated London News, 
indebted to that for advance pic 
Vature and Discovery have also 


information 


experts of arrive at 
known 
that it 
and it opens up the 
may not 
Europe 


mature to say this is oldest 
extant, 


than the 


remains seems assured is more 
uncient 
question as to human race have 
originated in 
there 
so far ot 
nnd we 
and information 
thelr 
brain-case is of modern 
thicker than that of 
Woodward: the capacity, 
determined 


limit The orbits 


migrated to before 


wis any presentation 
the 
are journal 
tures 
ndded 

rhe 


not 


quota of 

human and‘ the 
the ordinary European 
though not yet accu 
the lower human 


type, 
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The Latest African Anthropological Find 


The Broken Hill 


Skull May Prove That the Human Race Started in Africa 


By A. A. Hopkins 


Neanderthal man, tl peculiar species of humanity 
which lived in Europe throughout a certain phase of the 
Ice Age. 

“It can not be said that this discovery of fossil man 
has taken the anthropological world by surprise. From 
time to time during the last 50 years numerous travelers 
und local archeologists have reported the find of 


Palaeolithic stone implements in South Africa, in work- 


manship not unlike the implements found in the gravel 
The presence of such 


and terrace deposits of Europe. 


flint implements is a sure indication that man is an 
ancient inhabitant of South Africa. Then, again, an 
neient skull, far beyond the modern average in the 
size of its brain cavity, was unearthed at Boskop, in 
the Transvaal, just before the war. Although this 
skull is modern in its chief features, and certainly 
Negroid in its affinities, yet it differs in important de- 
tails from all known skulls Then, again, in South 
Africa we find the most aberrant of all living human 
types—the Hottentot, and the pygmy or dwarf race, 
related to the Hottentot the Bushman. No one who 
had noted all these circumstances can have been sur- 
prised by the discovery now made. We may hope that 
Africa will yield many ancient documents relating to 


the prehistory of human races. 

“Can anything definte be said regarding the date at 
which the Neanderthal type or species of man flourished 
in Europe or Africa? Professor Marcellin Boule, the 
leading authority on this matter, assigns Neanderthal 
man in Europe to the period which saw the last great 
the ice-sheet. If England the 


extension southward of 






a place where this “Bone 


Cave” has been cut 
through and has pulled 
out from the debris vari- 


ous fossilized bones, such 

as jaw bones, skulls of small animals, and teeth, aj 
of which were destined to through the 
smelters to obtain thie metals which have replaced the 
for chemical examination has show 
largely replaced by the phos 


be passed 
lime of the bones: 
that the lime 
phates of zine and lead. 

The discovery of this skull is made doubly interest. 
ing when the mine, and particularly the “Bone Caye" 
itself, are considered. Before mining operations cop. 
menced there stood at this spot a “kopje” or hill, # 
to 60 feet high, with a slight depression in the center 
Mining operations have demolished this hill, and hay 
excavated to the depth of over 90 feet below ground 
level where the hill and it was at this depth 
that the skull was discovered. The entrance to the 
“Bone Cave” was at ground level. One of the earl 
prospectors, who visited it before mining operations had 


has been 


Sto rd, 


FEBRUARY, 192) 


commenced, has described the cave as having been prae J 


tically filled with debris. After one had crawled over 
this obstruction and stood upon the floor of the cay 
proper, it could that bones of various animals 
were secatcered all around. The floor was made of loog 
debris and fairly dry. The walls and roof were studded 
with crystalline deposits which, when lighted up with 
the rays of a candle or lamp, reflected back the light, 
making a veritable fairy cavern, while bats and owls 

disturbed by the unaceus 


be seen 





and square, with pronounced 
overhanging ridges much ex 
tended laterally. The for 
ward position of the foramen 
magnum indicates that the 
skull was poised on an up 
right trunk. The 
large, but typically 
and adapted = to 
speech It is remarkable 
that the much af 
fected by caries. The lower 
jaw must have been massive 
and larger than the Heidel 
berg jaw. The appearance 
of flatness of the frontal 
area comparison 
with Pithecanthropus erec 
tus. Dr. A. Smith Woodard 
was inclined to find the near 


palate is 
human, 
perfect 


teeth are 


Suggests a 








tomed lights, flew round 
much to the visitors’ ds 
comfort. 

“Flow did these bones get 
into this cave and how long 
have they been accumulat 
ing?” says Mr. W. E. Harris 
“How did the skull and other 
bones of the skeleton, the 
only human 
there, come to be at the toe 
of this cave, with tons upm 
tons of bones above them? 

“One prominent geologist 
has suggested that the bones 
have been placed in the car 
by human agency. In a 
plification, another sugge 
tion has been that the org 
wiss inal cavern may have bea 








Rhode 


est approach to the The Rhodesian skull after cleaning. A 
sian skull in the Neanderthal human skull with reminiscences of an 
type from La Chapelle aux ape-like ancestor cleaning 
Saints in France. Though 
markedly modern in regard to the brain-case, in its opinion which finds acceptance at the present time 
facial characters, while it is essentially human, it places this phase of the Ice Age between thirty and 
uppears to hold a position between the gorilla and fifty thousand years ago. As regards the Northern 
Neanderthal man. Fragments of the long bones, both Rhodesian man, the date does not appear to be so re- 
femur and tibia, which have been found indicate that, mote. Dr. A. Smith Woodward has observed that the 
unlike Neanderthal man, Rhodesian man walked in a remains of the animals which are found in the same 
perfectly upright posture. Dr. A. Smith Woodward re- subterranean channel as this remarkable human skull 
garded Rhodesian man as possibly a later development ure not those of exfinct species, but are remains of 
than Neanderthal man, but Prof. Elliot Smith suggested species now living in Africa. In Europe the remains 
primitive type of which of Neanderthal man are found with those of species 


that he might represent a 
Neanderthal man might be a highly specialized form. 
Thirty years ago the ancient human remains 


that had been excavated were those of the Neanderthal 


most 


men, found in various parts of Europe jsut in 1894 
the remains of a far earlier type, Pithecanthropus 
erectus, were unearthed in Java by Dr. Dubois, a 
Dutebman: and these were assigned to the Pliocene 


Age, whereas the Neanderthals probably existed in the 
Middle Pleistocene or last Glacial Age. Dubois’ “find” 
was, in fact, hailed in certain quarters as the “missing 
link” between man and ape, but most prehistorians 
have since agreed that this belief is impossible Fur- 
ther examinations of the Rhodesian skull have yet to 
be made, but it is very doubtful whether they will prove 
its priority In age of the Java remains of Pithecan- 
thropus erectus. 

Sir Arthur Keith of the Royal College of Surgeons 
“The Rhodesian fossil skull does not represent 


says: 
every 


a type of man which is new to anthropologists ; 
feature of this skull proclaims the ancient African of 


whom it formed part to have been first cousin to 





which have become extinct or ceased to live in Europe. 
In Europe Neanderthal man seems to have appeared 
suddenly, and, after holding sway for a long period, to 
have as suddenly disappeared, being replaced by Euro- 
peans of a modern where and when man- 
kind of the modern type was evolved, the present dis- 
covery throws no light, but it does open out and illumin- 
ate the ancient world of that very 
of humanity—Neanderthal man.” 
The question of the “Bone Cave” is particularly in- 
teresting. The mine is at present an open quarry, and 
the “Bone Cave” has been famous among geologists for 
a number of years. It was at the foot of this “Bone 
Cave” that the skull and other human bones mentioned 
were found, constituting the only human remains out 
of the many hundreds of tons of bones that have been 
removed during mining operations. Fossilized and 
partly fossilized remains of elephant, lion, leopard, 
rhino, and hippo, also of antelope and other cattle, to- 
gether with tons upon tons of bones of small animals 
and birds, found. Mr. Harris has stood at 


type. As to 


remarkable species 


have been 


Under side of Rhodesian skull. A typically human pal- 
ate adapted to perfect speech. Photograph taken after 


an extremely ancient mite 
shaft, which was later use 
as a dumping pit for anim 
refuse by a tribe of hunter 
But the obviously great antiquity of the skull would 
disecountenance the mining theory, while the enormols 
quantity (some hundreds of tons) of animal bone 
and the fact that more than 90 per cent of them a@ 
small that the animals must have been far @ 
little to serve as food for human beings, rather tené 
to cast doubt on the dumping théory. The theory thi 
these animals were engulfed while taking refuge frm 
some natural upheaval, such as fire or flood, is likewi? 
untenable, inasmuch as at the toe, where the skill 
was discovered, apart frm the skull only small bone 
have been found. The larger bones were deposited 
nearer the mouth, and from their condition must hav 
far more recent deposit than that of the skull 
or surrounding bones.” 

Our cover is from a painting by Mr. Howard ¥. 
Brown and shows an episode in the daily life of this 
early cave man. He is coming out of his primitive 
abode to match his human wit with the brute strength 
of a woolly-haired rhinoceros of the period. This ili 
tration, as far as the reconstruction of the Rhodesiat 
man is concerned, is taken from the drawing in fhe 
Illustrated London News from details supplied by Dt 
A. Smith Woodward, the distinguished Keeper of the 
Geological Department at the South Kensington Mu 
seum, in whose charge the Broken Hill skull has be@ 
placed. As far as the data goes, we are not able & 
connect the Rhodesian man with hairy animals of te 
North, but we have no proof that men of this peridé 
did not roam in the North where they would readily 
have come into conflict with such early fauna. 


so 


been a 
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Artificial Cork 


Waste Materials Used in Its Manufacture, and the Applications Found for It 





URING the past few years there have been a numn- 

ber of important developments made in the arti- 
ficial cork industry. Thus in Austria there been 
patented a process for making un artificial product 
from cork dust (see German Patent No. 278036). The 
greater part of the cork dust or cork granules is cooked 
first in water or a weak alkali or a water glass solu- 
tion, and then allowed to remain in contact with the 
liquid for a period of time, varying from 24 to 48 
hours. The object of this treatment is to secure a very 


has 


thorough opening 


By Ismar Ginsberg 


30 hours without heating; then the temperature is 
raised to 30 degrees Centigrade. After this has been 
maintained for about 10 hours then the temperature is 
raised to 45 degrees, and 5 degrees more each 10 hours. 
After five to six days a temperature of 70 to 80 degrees 
has been attained. The sheet of pressed cork is com- 
pletely dried in this fashion, and a section cut through 
it has the appearance of natural cork. It is light in color 

and is very well suited for the manufacture of corks. 
Another German concern has a process for making 
cork sheets by the 






the desired form. Stoppers for bottles have been made 
very successfully in this manner, 

C. Lindemann patented a process (see German Patent 
No, 318745), in which cork are made from 
agaric, which is rendered resistant to moisture, acid and 
This is accomplished by 


stoppers 


the drying action of the air. 
dipping the cork, speared on a fine needle, into a bath 
of melted paraffine. It may be said that agaric is a 
name given to a tree fungus which is used as tinder. 

variety of 
forms that 


More widely it is employed to indicate a 
corky 








up of the pores of 
the cork. The small- 
er portion of the 
cork granules, in the 
meantime, is treat- 
ed with a caustic 


soda solution and 
then with carbon 
disulfide. In this 


way a thick viscous 
solution is obtain- Ss 








Se eee 


use of a veneering 
machine. This proc- 











grow on trees in 
various parts of 
Europe. It is in 











mass is 


ed. This 


then mixed with Slipper insoles which are being freely 
the water-treated made of artificial cork 

part of the cork 

dust, and a stall amount of cork meal is also added. 

The entire mixture is incorporated very thoroughly 

with the aid of a blast of air. After the colloidal cel- 


lulose has separated from the viscous mass, the mix- 
ture is pressed in molds. There may also be added to 
the mixture small quantities of glue, water glass, rosin, 
casein and other similar agglutinants, and furthermore 
such fillers as saw-dust, wood flour, ground-up peat, a 
powder made from pulverizing leaves and foliage, as 
bestos and many other materials of like nature. 

A very good product is obtained when ten kilograms 
of the cork meal is cooked with water and allowed to 
remain in the medium for 24 hours. While 
this is happening, five kilograms of the meal are mixed 
very thoroughly with one and one-half kilograms of a 
caustic soda lye (containing one part 
solution, 38 degrees Be., to two parts of water), and 
the mixture is permitted to remain for several days in 
a closed vessel in a cool spot. Then four hundred grams 
of carbon disulfide are added, and the mixture is again 
allowed to stand for two more days. After this time 
has elapsed the cooked cork dust is mixed with two 
kilograms of dry and the five kilograms of the 
viscid material and the whole mass is vigorously agi- 
tated by a current of air, so as to give a homogeneous 
mixture. After a little glue and water glass solution 
have been added, the mass is pressed into sheets in the 
cold at 200 to 250 atmospheres pressure. Then the 
sheets of cork are air-dried by subsequent pressing in 
a hot press at 100 atmospheres pressure. One use to 
which these sheets 


aqueous 


of caustic soda 


meal 


are obtained by di- 
viding up a pressed 
block of cork on the 
veneering machine, are placed one on top of the other, 
and then the whole is subjected to pressure, and the 
pressed product is dried subsequently by heating. It is 
also valuable to steam the layers of the press-board 
before subjecting them to pressure, moistening them 
thoroughly in this manner. The same concern has also 
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Cork punchings; the refuse left after bottle 

corks are cut from a sheet of true cork. 

This is a source for the conglomerated 
product here described 


made cork articles from cork dust by heating and 
pressing. It was found best to expose the cork, during 
the heating process, by means of an ingenuous machine 
in a loose uniform layer in the absence of air. (See 

German Patent No. 285101.) 
The proprietors of German Patent No. 294072 have 
been very successful in obtaining well 





of pressed cork are 
put is in making 
various sorts of 
floor coverings. 

Another method, 
the Raschig Proc- 
ess, was patented 
by a concern in 
Marnheim (see 
German Patent No. 
317945). The mix- - 
ture of cork dust 
and binding agent 








made molded cork articles from cork 
dust by the use of heat alone. Ac- 
cording to this process, the pieces of 
cork which are to 


Polishing wheels of cork 
used on glassware 


ess is covered by 
German Patent No. this extended sense 
288319. The prod- that it is used here. 
ucts are well suited Artificial cork is 
for making floor further made from 
coverings and wall A various plant fibers 
boards. According } such as straw 
we to this process, a NATURAL CORR ONPACLE reeds, wood and 
— suitable number of sprouts which are 
thin layers, which easily worked up. 


These materials are 
ground up finely 
and then the pow- 
pressure of from 8 to 4 
until all the water 
first are converted 


or artificial cork 


der is subjected to a steam 
atmospheres in a closed vessel, 
soluble or those constituents, which 
into this form, are removed. Then the residue is in- 
corporated very thoroughly with an emulsion made 
from soap and low melting point hydrocarbons such as 
bitumen, The soap is then converted into the insoluble 
form by cooking with lime-water or any other suitable 
salt. The mass that is obtained in this manner may 
be formed into any desirable shape, then dried at about 
a temperature of 130 degrees Centigrade, 


Wireless Telephone Progress 
IRELESS telephony has of late shown extraordi- 
nary developments. We have not only succeeded 

in simplifying the apparatus and sharpening the tuning, 
but also chiefly in transmitting over larger distances. 
Thus, for instance, it is today possible to speak from 
Paris to Basle or Moscow and at that quite clearly. 
Even musical pieces and operas have been ‘phoned 
across space by wireless. Trials that have lately been 
made in this direction have bad such brilliant results 


that one may actually speak of a new era having 
started for wireless telephony. The operas “Madam 
Butterfly” and “Aida” sent out by the transmitting 


station were heard most distinctly at all stations put 
up around at a large distance; and like results have 
been attained in the transmission of musical pieces. in 
America. As receiving apparatus has already been 
greatly simplified so that the costs of production have 
become comparatively low it has been decided to bring 
them now into general use. A large wireless telephone 
company will probably start ready by the first of the 
year with the lending of receiving apparatus to people 
desiring such. A gi- 





be worked up into 
various articles are 
coated with a fire- 
resistant material, 
such as water glass, 
sulfate of alumina, 
lime or a mixture 
of these, and then 
heated. Another 








is made in the usu- 


Washers and gaskets of cork, used by the 


way of working is 








gantic transmission 
station will in fu 
ture get up concerts 
and many thou- 
sands of persons 
hundreds of miles 
distant will be able 
to listen to them. 
Not only musical 
pieces will be trans- 
mitted, but also ser- 








to make the article 


al manner, and millions under metal bottle-caps and in ' 

pressed sheets are lubricator cups. They are equally effective first and then coat 

formed therefrom when made of cork composition it with the fire-re- original 
sistant paint and 


by means of pres- 

sure. The sheets of pressed cork in special molds are 
placed in an apparatus where they are subjected to a 
temperature of 70 degrees Centigrade under as high a 
vacuum as can be obtained. The proportion of agglu- 
tinate is at a maximum 10 per cent of the quantity of 
cork dust used in the mixture. After a thorough mix- 
ture has been attained, the mass is placed in molds, 
whose walls are pierced with holes, and subjected to a 
pressure of one kilogram per square centimeter. Then 
the pressed sheets, just the way they are, are placed in 
a cast iron container which is furnished with steam 
coils and from which the air is exhausted as completely 


as possible. The Sheets remain in this apparatus for 





finally heat it to 200 degrees Centigrade. The products 
that are obtained in this manner are solid and resistant 
to wear and tear. 

Another method of making cork composition is to mix 
the powdered or granulated cork with china wood oil, 
form the article in a mold and then heat it to a tem- 
perature of 212 to 220 degrees Fahrenheit. 

An artificial cork is made from a mixture which con- 
sists of 48 parts by weight of granulated cork, 28 parts 
by weight of defibrinated blood, one part by weight of 
turpentine and 12 parts by weight of glycerine. The 
mixture is made with the idea of using the cork in the 
hot condition. The mixture is heated and pressed into 


Artificial cork is of course as good as the 
product for bobs and floats 


mons, speeches in 
Parliament, ex- 
change reports, etc., 
und everyone possessing a wireless receiver need only 
take up the telephone receiver and listen. The musical 
pieces, reports, lectures, etc., will all be sent from the 


transmitting station at the same time. They are, of 
course, unintelligible to the unaided human ear even 


in the station itself, for the sounds are transformed 
into rapid motions of the ether which are not percep- 
tible to us. All these oscillations of the various com- 
munications have different wave-lengths so that they 
can not disturb one another. It is left to the choice of 
the listener whether he wants to hear a sermon, a con- 
an exchange report. Thus speaks one of our 
contemporaries in describing British radio progress, 


cert or 
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she Untangling Our Traffic Tangles 
\ Survey of What Modern Vehicular Traffic Means and How It Can Best Be Handled 


f ransporta 

I I! ‘ railr is 

rie pre currying cupa 

( idl nei Spee l displaced 

‘ to a great extent 

till the vivent of the motor 

ehiel Tut tl ‘ teady development of the auto- 
moblie and the motor trucl the highw have slowly 
but surely come into their own again, and today high 
way transportation is a powerful rival of the railroads 


of this country. 

But the ste does not run quite so smooth as I have 
With the ever-in« 
nation have become more and more 
overcrowded condition on 
This condition is really 
neute in large York 
and its surrounding cities and suburban districts. In- 
deed, no one can deny that the automobile brought back 
the highways into favor; and now there is no denying 
the fact that the highways must be developed to take 
traffic if the automobile is 





put it reasing use of motor vehicles, 
the highways of the 
taxed until now there is an 


many of our highway systems 


centers of population, such as New 


care of the ever-increasing 
to forge ahead. 

A fair idea of the increased number « 
found on the public highways of the nation may be had 
when it is considered that during the entire year 1920, 
licenses were issued by the New York State Automobile 
52,128 commercial vehicles, as against 52,658 
similer licenses for the first sir 
1921. In addition, there has been an 
proximately 15,000 vehicles of all descriptions licensed 
by New York City 
a comparative five-year 


f vehicles to be 


Bureau for 
months of the year 


increase of ap- 


during 


, for which I can best speak 


period, 
such an in 
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By Dr. John 


Deputy 


1. Harriss 


Police Commissioner, New York 


Sr } 
pec 


intersections, 


“ao 


even 
was 


of policemen at street 
and 
to cope with the abnormal traffic con 
ditions radical had to be 
done in order to handle the situation. And little help 
or suggestion could be counted upon from other munici 


ssigminent 


when aided by the “Stop” semaphores, 


quite insufficient 


existing Something really 


palities, for nowhere was there to be found an equally 


difficult problem. After considering various ways of 
affording relief, including the establishing of a one- 
way regulation at certain times of the day, it was 


decided to try out a plan of signalling, similar to that 
in use on the railroads throughout the country, whereby 
uniform and simultaneous movement of traffic could be 
accomplished 

The took shape when towers 
were erected at 57th, 50th, 42nd, 38th, and 34th streets, 
for the control of traffic on Fifth Avenue and on cross 
streets, in the between 30th and 
60th streets. These signal towers make use of signalling 
lamps by means of flashes, telephones and push-button 
and orders to the traffic 
officers assigned at these points and along the avenue 
from 14th to 110th Streets. 

The present 
tended only to try out 
work out certain 


decision soon signal 


most congested area 


signals, serve to issue the 


temporary structures, in- 
innovation and, if neces- 
refinements. Ultimately, new 
and ornate traffic will be erected, the design 
already having been selected. The present tower floor 
is 12 feet above the roadway, affording a clear view for 
the occupants. The base of each tower is designed in 
such a manner as to sheer off passing vehicles, thus 
furnishing, in addition to their specific purpose, 
of Safety” for pedestrians crossing the Avenue. 

The signals flashed from the traffic 


towers are 
this 
sary, 
towers 


“Tsles 


towers indicate 
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orders to traffic 
various street in 
and 


the following 
policemen at 









tersections, pedestrians, 





drivers alike: 

Yellou Light: Tratlie 
on Fifth Avenue, while all 
traffic from 
stops behind the building lines, 
or white limit lines when these are marked on the 
roadway. 

Red Light: Traftic on Fifth Avenue and side streets 
behind the building lines, or white limit Tings 
when marked on the roadway, so as to give clear inter 





moves 





cross side streets 


stops 


sections. 

Green Light: Traffic from side streets proceeds, 

The signals are in operation from 8 A. M. to 12 P.M, 
and serve to regulate not only the movement of vehie 
ular traffic, but also apply to pedestrians in crossing 
the roadways, which they are required to do at the 
crossings. 

And what this all mean? Simply this: that 
whereas under the old system the traffic on the Avenne 
and side streets was handled by a large number of 
policemen stationed at the various intersections, each 
policeman handling his particular intersection accoré 
ing to his own judgment, so that the entire traffic flow 
was a many sided affair which got in its own way, » 
to speak, under the present traffic-tower arrangement 
the entire traffic stream is controlled as a single unit 
Traftic on the Avenue starts as a unit, moves fora 
certain length of time, and is then stopped, giving an 
opportunity for traffic on the side streets, which has 
accumulated while traffic was moving on the Avenue 
to cross the Avenue at the various intersections. This 
unison of all traflic movements is virtually 
clocklike—and certainly efficient. Indeed, 


does 





It goes without sayine that 


traffic in large cities like 
York has called for rigid and effec 


In the case of New 


crease of street 
New 
tive traffic regulation. 


York's Fifth Avenue, which handles more 


vehicular traffic, perhaps, than any othe 
thoroughfare in the world, we evolved a 
signal system of traffic regulation. This 
system, which has attracted considerabk 


until the 
received pro 


undertaken 
had 
with special ref 
Fiftl 
Avenue which were so intense as to make 
anything like a ready and 
movement of traflic quite impossible 
observation in the vi 


attention, 
traffic 
and deep 


was not 
entire 


longed 


problem 
study, 
conditions on 


erence to congested 


expeditious 


From personal 


cinity of one of the city’s heaviest traffic 
points, namely, Fifth Avenue and 42nd 
Street, it was found that the ordinary 
method of handling traffic through the 
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by actual test under old conditions it was 
found that a vehicle required as long a 
40 minutes to proceed on Fifth Avenue 
from 57th Street to 34th Street, or in the 
reverse direction—a mere matter of a mile 
at certain times of the day. Under 
the new traffic regulation, however, this 
annoying and costly delay has been re 
duced by more than 60 per cent. The 
system has been successful beyond a doubt 
and has accomplished much in the way 
of eliminating annoying and costly delay. 

Our present scheme, though, is by 00 
means perfect. Here and there are little 
rough spots, so to speak, that will have to 
be smoothed over. For instance, it is be 
lieved that some improvement can be e& 
fected in the flashlight signal system 
keeping the towers under automatic co 
trol as well as the individual control ® 


or so- 




















All Photos Copyright, Keystone View Co 
Left: 
Manhattan Street outside the ferry gates. 


crosses 


Fifth Avenue looking north from 42nd Street on a day when there was no especially heavy automobile traffic. 


A train has just cleared the crossing: the automobiles are going from the ferry and the pedestrians are rushing for seats on the boat. 


Right: 


way traffic on Williamsburg Bridge, over the East River 


Typical traffic conditions in Greater New York. Pictorial proof of the serious traffic problem of today 


A nasty jam where the New York Central’s freight artery into the city 
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the experiment has so far been confined. 
tion which we have tried out with 
New York City is the one-way street 
of a greater volume of traffic 





which 

Another innova 
decided success 1D 
restriction. It pert 
in a given thoroughfare 
same thoroughfare were open to traffic moving in oppo- 
site directions. Usually where a regulation of this 
kind is adopted a similar one for the movement of 
traffic in the opposite 
adjacent street, to avoid the possibility of 









oc 






than would be possible if the 







» direction is made effective on an 





immediatel) 
inconvenience. 

Tv increase the capacity of 
connecting links between New York City proper 
Island City—roadways for 






the East River bridges 







the 
and Brooklyn and Long 
light vehicular traffic are in the course of construction 
above the main roadways of the Manhattan and 
Williamsburg Bridges, where bridge traffic 
use the traflic capacity 









is heaviest, 





“i on the 


and when these are ready for 
of these structures will have been considerably in- 





de streets cyeased. In addition to this the approach to the Man- 
mit lines hattan Bridge at the New York ter tinal is to be en- 
ear inter. larged and widened, which will relieve congestion and 

permit of a more rapid movement of traffic in entering 





eas and leaving the bridge. 

12 P.M, The ferry situation always presents a difficult prob 
« Vehic. lem in these days of heavy vehicular traffic. And no- 
ire where is this problem more serious and difficult of 
ote solution than New York City proper, which is separated 
Soa frou the New Jersey mainland, to the west, by the 
ie wide Hudson River. With a eats 
maberdll the different ferryboats i 

Ms, each crowded to capacity und op- 

. accord erating on i fair schedule 

flic flow there still exists the problem 

‘wal » of expediting the movement 

ngemeat of numerous vehicles which 

gle unit suffer great loss of time in 

wri f crossing ferries operating 

vine a from the several boroughs 

ich has comprising the city of New 

Avenue York. On Sundays espe- 

s. This cially, the ferries are badly 

irtually congested. It is no unusual 

Indeed, sight to see a line of auto- 

it wae mobiles a half mile long in 

long as front of a ferry terminal, 

Avenue waiting to board a boat. It 

- im the is no uncommon experience 

> ae for motorists to wait over 

_—_ an hour in such a line. Of 

Under course, a bridge would be 

7 the obvious solution, and a 

pen re 


; Hudson River bridge capable 

; of handling a large part of 

i the present ferry traffic be- 

ew F tween New York and New 
Jersey is a future probabil 

ity. Larger ferryboats are 

' also a probability, but over 
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American Telephone Practice from a British 
Point of View 


. the staff organization adopted by the 
American Telephone and Telegraph Company, constitut- 
ing with its associated and connecting 
known as the Bell System, 
2,000,000 telephone stations, 


companies what 
and controlling 


methods followed in making development studies with 
the object of forecasting 
In the next sec tion of the paper 


the needs of many 
he discusse d the design 


were liable to occur i 
where local conditions permit, 
g-distance cables aerially. 


, Suspension strand at cor- 
the right class of 
‘t, marline ties to prevent crystallization and 
g cuts, and grade clamps to avoid creeping. 


methods he dealt with pole routes, aerial cables, conduit 
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to place the pole in position ready for tamping. One 
foreman and two skilled men represented the whole 
gang. All the telephone companies #\<o0 have a number 
of three-ton trucks fitted with dert ss for pole erec 
tion. On country roads, where the poles are laid out 
along the road in advance and the holes have been 
excavated, it is possible to erect 25-foot poles at the 
rate of about 40 an hour under favorable conditions. 
The maximum number erected in an eight-hour day by 
one foreman and eight men using one three-ton truck 
is 300, 

In conclusion the author remarked that when the 
speed with which telephone construction is carried out 
was first realized it was imagined that the quality of 
the work must necessarily suffer. Investigation, how 
ever, showed that this was not the case. There are 
several reasons for this unexpected combination of high 
quality and rapid output. The ready acceptance of 
machinery and labor-saving devices by the working 
man and the fact that they have been used to their 
full capacity have been conducive to high efficiency 
Trade unionism exists to some extent, but there is no 
desire to hamper output. The men readily accept any 
suggestions for speeding up the work, as they believe it 
will be to their advantage to reduce costs; in conse 
quence it has been possible to place the majority of tele 
phone workmen on the staffs of the various companies 
rather than on an hourly basis. They receive a good 
weekly wage, and enjoy privileges in regard to holl 

days, sickness, pensions, .etc., 








] which attract a good class of 

men, Another important point 
is the prospect of promotion 
to the higher grades for all 
ranks. It is a fact that any 
position in the Bell System 
is open to anyone who be 
comes qualified for it. Among 
the jointers are men who 
have graduated in a univer- 
sity; they have started at 
the bottom, but they do not 
stay there long. The actual 
hours worked are not long, 
but while the men are on 
duty they work hard and 
well. 


Making Petroleum from 
Colza Oil 

FRENCH scientist, M 
4 Alphonse Mailhe, has 
been making some interesting 
experiments with regard to 
the effect of catalysers upon 
vegetable oils. He first ob- 
served that the decomposition 
of linseed oil upon a mixed 
catalyser, copper magnesia, 
led to the formation of a gas 











ave ® the short courses involved 
se there would be little gained having a high degree of 
be ef- theeaeh the use of larger : calorific power and a liquid 
—2 ferry units, so it seems. But Waiting for the Manhattan Street ferry on a Sunday 1 morning during the pleasant weather. Coming ew Soe having a hy 
the one source of early re- back at night it is even worse on the Jersey side; the line may extend for a mile, and sometimes the drogenated upon nickel at 
rol te lief may be found in the ve- jam is so bad that many drivers abandon their cars and return for them the next day 180 degrees, was found to 
hicular tunnel now building consist of a mixed petroleum 
between New York City and Jersey City. The New underground cables, made up of formenic and cyclic hydro-carbons with the 
York outlet of this tunnel will be at the corner of office buildings, iring, and drop wir- latter predominating, At a session of the French Acad 
Canal Street and the Varick Street extension, which emy, held October 17, 1921, he made a report stating 
has already become one of the principal arteries of r the transport of that most vegetable oils behave in the same manner. He 
traffie on the west side of the city the mechanical and labor mentioned in purticular the treating of colza oil over a 
Parking is another consideration in the study of devices employed. copper alumina catalyser in a copper tube at a tem- 
traffic in large cities. Under the present regulations perature of 550 to 650 degrees Centigrade. This treat 
in force in New York City a vehicle is permitted to telephone conduits: ment resulted in the formation of non-condensable gases 
park for such leneth of time as does not interfere with and a liquid. The gas, which has a high illuminating 
or obstruct the ready flow of traffic. In the highly power, consists of ethylenic and formenic carbides and 
congested sections of the city a maximum period of will do as much of hydrogen accompanied by carbon monoxide and 
fifteen minutes is allowed, while in various parts of carbon anhydride 
the several boroughs public parking spaces have been The liquid formed, which was chestnut brown in 
provided on extremely wide thoroughfares or open pole-hole excavator color, readily yielded two fractions, one boiling at 150 
squares, where a vehicle may be parked for an extended degrees Centigrade and the other at 250 degrees, When 
period of time. Satisfactory results are being obtained the residue was passed over the catalyser the second 
under the present parking regulations, which, as a to 24 inches in diameter up to 8 feet deep. time fresh quantities of these products were formed 
Whole, have met with public approval. turntable on the truck enables the » to be excavated After being treated with dilute soda and water each 
The traffic problem is not altogether an urban one. of these liquids was hydrogenated over nickel at 180 
Even on the remote rural roads traffic has become hole 6 feet deep can be excavated in from three to five degrees. These results show that the decomposition of 
exceedingly heavy. Many of the principal country colza oil under the conditions stated results in a mix 
roads leading out of New York City are in poor condi- r little resistance to the auger, ture of cyclic and formenie hydrocarbons. Thus it ap 
tion and insufficiently wide to accommodate the volume pears that it may be possible to produce at will any 
of traffic passing over them. It seems to me that this truck is fitted with a derrick which is capable of erect- given petroleum containing chiefly cyclic carbides which 
condition could be relieved, without any large expendi ing the pole on completion of the excavation, are either simply cycloformenic or else both aromatic 
tures, if the State Highways Department widened these and cycloformenic. If the range of raw materials ean 
ity roadways s: s to make it possimefor four lines of in Detroit by means of this equipment. he made sufficiently wide, this process may aspire to a 
a Vehicles to be operated over tl at one tiniés took the machine place in the future program comparable with that held 
by the manufacture of vegetable alcohol fuel. 
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Overhauling the Human Mechanism 


Some of the Extraordinary Things That the Twentieth Century Surgeon Has Learned to Do 


y pom possibilities conjured up in the most prosaic 


imagination by even a casual summary of happen 

Annual Congress of the American 
held in Philadelphia recently 
st Perhaps the 


ings at the Eleventh 
College of Surgeons, 
an appeal of outstending general intere 
item was the war-born work 


glance the re 


most amazing singtie 


reconstruction But at first 
face a phenomenal achieve 
dwindles per 


daring 


in facial 
building of a 
ment, its importance to the 


SCCTIS 


human 
whole public 


ceptibly In comparison to some other trails that 


surgeons are blazing with encouraging success in sec 


tions of the human body almost uncharted, so far as 


the knife 
The brain, for 


of the operator is concerned 
instance, has been approached by the 


most skilful surgeons, even in recent years, with hesi- 
fancy. Intra-cranial operations have been a last resort 
By actual operations at the recent Congress it was dem 


onstrated not only that this condition no longer exists, 
but that the specialist in brain surgery 
of his ground as the bone-setter In the 
from 


one surgeon, 


is how as sure 
presence of 
famous many countries of Europe and 
South America 


tiny electric bulb inserted into the hole which he 


surgeons 
working by the light of a 
had 
cut tn the patient's skull j rformed an operation con 
suming more than two hours 

This use of 
steps taken by 
ago at a Congress of the College a daring surgeon oper 
fits. The ordinary 
sign of a blood 
spot on the face of the child 
made a 


electricity is a natural development of 


surgeons in earlier years Six years 


ated on a boy who was subject to 
diagnoses had failed t 
clot. Knowing the exact 
at which the contractions started, the surgeon 
and with an 


disclose any 


small skull 
electric needle gently touched the surface 


opening in the 


make 


By William A. McGarry 


s he 


the operation, he 


moved back to permit 


look within. He lifted on the point of an instrument 
the ganglia which he had been seeking. Then, when 
the operation was completed, an electrode was intro- 


duced into the opening until the point of it touched the 


motor nerve center. The patient’s jaws snapped shut 


with a elick, proving that the motor and not the sen- 
sory nerve center had been isolated. 

In a general way it might be said that the three 
years which have elapsed since the armistice have 
served to crystallize the information that medical 
science gained in the world war, so that many of the 


things done under the desperate stress of war are just 
coming into general use. Facial reconstruction is 
in this class. The members of the Congress were par- 
ticularly interested in the work of Dr. Vilray P. Blair, 
of St. Louis, who was consulting surgeon to the Amer- 
ican Expeditionary Forces in France in charge of re- 
construction surgery. He able to final 
statistics, showing that 2600 American soldiers needed 
the services of this division. Of this number about 
2000 were treated abroad and 600 sent home for treat- 


now 


wis present 


ment. 

At the outset of his discussion, Dr. 
the importance of the work to civilian life by 
out that larger facial created by 
operations than by battle 
He predicted that the results achieved in 
opening up a new field of surgery. 

“The most important part of any 
is a plan,” said Dr. Blair, “and the more closely 


Blair emphasized 
pointing 
cancer 


average. 


defects are 
casualties, on the 


this line are 


surgical procedure 
and 


explained to the visiting specialists each step in 
the others to 


have the patient's face with the built up new featyp 
in plaster. The added feature is then covered with tip 
foil and a pattern is made, when the foil is flatteng 
out. From this pattern we cut the cartilage with whig 
we build up the new feature from the patient's body 
cut it into shape and apply it to the old wound, The 
u piece of adjacent skin is cut to the size covering th 
newly built feature, and is left joined like a flap 
position until it begins to graft on the ne 
structure, after which it is cut away.” 

Perhaps the single constructive action # 
the Congress was the appointment of a committee thy 
will make a complete survey of the results attained 
the use of radium in the treatment of cancer and othe 
malignant growths. This action was the outcome of @ 
unexpected criticism from Dr. John B. Deaver, of Phi 
adelphia. Just after being installed as the new preg 
dent of the academy, Dr. Deaver said that while & 
hesitated to express a fear that radium will go fh 
of other new methods which could not stand th 
test of practice, the fact is that radium has failed 
Inany cases where it was depended on. He pointed om 
that it is not by any means a cure-all for cancer an 
warned the members of the college from placing tw 
much reliance on its value. 

Heretofore the results from radium have been mag 
known to the profession as a whole only through th 
energy of the individual user, or the institution ® 
which he works. The college has created the machinery 
that will in effect chart the activity of every milligrap 
of radium for every moment of its use, making anny 
This action was particularly timely in view 
of the fact that great progress was mak 
at the Congress toward the completion ¢ 


its old 


greatest 


way 


reports, 








of the brain over a widening area. When 


the muscular contractions resulting oc 


curred at the point where the fits always 


had their start, the surgeon examined the 


interior of the skull and found a small 
piece of sear tissue This was removed 
and the boy recovered 

Since then a famous Baltimore surgeon 


has made possible the definite location of 
other obstructions by 
years ago X-ray pic 
little 
produced in the 
the brain sur 
is of the 
photographically as the 
The Baltimore surgeon 
fluid with 
small hole bored in the 
thus letting in the air, 


tumors and 
Until a few 
brain 
fluid 


passes up over 


brain 
X-ray. 
tures of the 


were of value, 


because the spine 
and which 
face and through the ventricles 
same consistency 
actual brain cells. 
discovered that the 
drawn through a 
back of the skull, 


could be 








hardly imagine. 


MONG the scientific developments of the present generation none 
are more marvelous than those of surgery—most practical of all 
applied science. We recall, some fifteen years ago, when surgery 

inside the chest was just beginning to be practiced, that a very compe- In 
tent physician and surgeon patiently explained to us six separate and 
distinct reasons why it could never be done, and why the reports that 
it had been done were newspaper fabrications. 
man would say to the prospect of working for two hours within a 
patient’s skull by the light of a tiny lamp introduced therein we can the 
Such achievements as this make it plain that the 
surgeon of today takes his patient apart, repairs him, and puts him 
together again, with somewhat the same freedom displayed by a me- 
chanic in overhauling the internals of an automobile. 
revealed by the Eleventh Annual Congress of the American College 
of Surgeons, Mr. McCarry tells us here —THE Epitor. 


What the same genile- 


This story, as 


the fund for the Dr. John B. Murphy 
Memorial which is to be built in Chicag, 
Citizens of that city have pledged $300, 
to be paid over when the college raiss 
$200,000. 

this memorial the College of Sw 
geons will have its own laboratory ai 
research center in which the problem 
that have baffled the greatest of individual 
be placed before the com 
posite minds of all. It is expected thi 
fund will be completed and wot 
started within another year, and in thi 
event the radium investigation doubtles 
will be one of the first launched. AD 
other problem, referred to at the sessioms 
concerns the expected isolation of the or 
ganism in the blood which is now bel 
to be responsible for certain forms of 
ternal hemorrhages that have heretofor 


surgeons may 














with no ill effects to the patient An 


X-ray plate then gave a clear impression 

of the brain and of a tumor or other malignant growth. 
The use of an electric bulb within the skull robs 

cerebral surgery of one of its greatest difficulties. This 

was demonstrated at the Congress by Dr. Charles Fra- 

zier, a specialist in this field of the profession. The 

patient was a middle-aged woman. She was wheeled 


into the clinical amphitheater of the University Hospital! 
strapped upright in a chair, a position which surgeons 
now recognize as superior for intra-cranial operations. 
A steel brace held the head rigid and in position. Band 
ages covered all but the small area over the left temple 
During the early stages 
flap was being laid 


where the operation was to be. 


of the operation, while the skin 


back and the surgeon wus cutting through tissues to 
the bone without disturbing essential nerves and mus 
cles, the amphitheater was illuminated by the usual 


high-power, overhead electric lights 


The beginning of the cut through the bone of the 
skull was made with a small hammer and chisel. Then 
a drill was used. When this had penetrated the se« 
tion, about an inch and a half in diameter, was cut 


ilar to a pair of cutting 
Frazier picked 


nround with an instrument sir 
pliers With the orifice complete d. Dr. 
up a metal band like the handle of a spoon, to the end 


of which was the small electric light bulb. This was 
inserted in the hole, the handle resting on the head 
and holding the bulb rigid Then all the overhead 
lights were extinguished and the surgeons filling the 
rising tiers of seats could see only a dull red glow in 


the opening of the patient's skull 
After what 
of the surgeon's right hand were busy 


seemed an age, during which the fingers 
within the skull 


intimately this plan fits the needs of the case, the bet- 
ter will be the results. In reconstruction of the face, 
the plan should be as accurate and comprehensive as 
those used by the oculist, the dentist or the journeyman 
tailor. In the creation of the plan, we should mimic 
the methods of the sculptor and tailor who materialize 
their conceptions in clay or chalk before attacking the 
marble or cloth. 

“If reconstruction surgery of the face should con- 
tinue to develop along the lines upon which it is well 
started, I can see no why in the majority of 
really surgeon, given a healthy patient, 
the feeling of an artist, the skill of an ordinary tailor 
and the tenacity of a rat terrier, could not produce in 
flesh and bone features that compare favorably with 
those created by But 
it will require special skill and training and no end of 
hard work. 

“Until 
results must 


reason 


cusses a good 


the accepted sculptor or painter. 


trained to work in this line the 
incompar- 


such men are 
continue to be archaic and not 


able to the results that would follow if each man were 
forced to make his own clothes. Satisfaction at one’s 
ippearance has a tremendous bearing on poise and 


self-confidence and, disregarding battle casualties, skill 
in the correction of facial defects will open up a very 
substantial field of legislation and much-needed surgery. 

“If a man, through being wounded or an accident, 
has lost his nose, we first make a clay cast of the face 
This negative is then filled 
On this the art- 


without the missing feature. 
with plaster and 


ist works, developing the missing feature according to 


a positive cast made. 


the best wsthetic rules, 





been a mystery to science and death t 
the victim. It was announced that & 
periments have been made demonstrating that this 
dition is caused by a germ. The blood of infas 
stricken with the disease, injected in small quantite 
into the blood of adults, has caused hemorrhages. Bled 
transfusion from a healthy volunteer was held out® 
the best known treatment. Indeed, it was stated til 
the profession is just beginning to realize the wilt 
range of value of blood transfusion. 


Specifications for Varnish 

HE present high price of varnish for all purposs 
and the great variety of uses to which it is appliel 
both in the home and commercial work, make prop 
specifications for the purchase of this material a matte 
of great importance. The government itself is a lam 
user of varnish for both indoor and outdoor use, al 
samples of all this material submitted to the variow 

departments are tested by the Bureau of Standards 
Two publications, Circulars Nos. 103 and 117 of the 
Bureau of Standards, have just been issued and ma 
be obtained from the Superintendent of Documedls 
Government Printing Office, Washington, D. C., at & 
per copy. They deal with specifications for wale 
resisting spar varnish and interior varnish, respectivel’ 
The specifications are unique in that they state the 
requirements which a satisfactory varnish must meé 
but leave to the manufacturer a very wide latitude ® 
the preparation of the material. This is believed to 
a step in the right direction ag it allows each mait 
facturer to favew his own ideas in the composition # 
the m°ferial, the only stipulation being that it shall 


When this is completed, W¢,€iitisfactory under the most severe conditions. 
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SCIENTIFIC AMERICAN 


A Ten-Year Naval Holiday 


Friendly Cooperation Substituted for the Present Naval Competition 


ELDOM has the world witnessed an act of more 
ieee statesmanship than that of Secretary 
Hughes in his proposal that the leading naval powers 
should immediately destroy 68 capital ships, totalling 
over one and, a half million tons displacement, and 
that no more such ships should be built for the next 
ten years. That this drastic proposal was an exhibi- 
tion of practical statesmanship for which the whole 
world was waiting was proved by the acclamation with 
which it was everywhere received. Our Secretary 


realized that. The disease 


which are at present in her first line. These are the 
“Orion,” “Thunderer,” “Monarch” and “Conqueror,” 
vessels of 24,500 tons, armed with ten 13.5-inch guns; 
the “Erin” of 23,425 tons and ten 13.5-inch guns; and 
the “King George,” “Centurion,” and “Ajax” of 24,100 
tons, armed with ten 13.5-inch guns. 

In addition to these she undertakes to scrap fifteen 
dreadnoughts and battle cruisers, making in addition to 
the “Hoods,” as mentioned above, a total reduction in 
tonnage of 507,100 tons. The grand total of capital 


Japan undertakes also to scrap all pre-dreadnoughts 
and capital ships of the second line, which will involve 
the destroying of all ships up to and including the 
“Settsu.” This involves the destruction of 11 of the 
older ships, with a total tonnage of 181,228, The grand 
total of reduction is 435,328 tons. 


France and Italy 
Regarding France and Italy, the American proposals 
as first set forth by Secretary Hughes had to say: 
“In view of certain extraor- 





of naval rivalry was so deep- 
seated as to call for a major 
operation. 

Charity begins at 
and nowhere did the Ameri- 
ean knife cut so deeply 
into our own fleet of capital 


home ; 


as 


ships. This fact has been 
everywhere recognized. Self- 
surgery, such as this, pre- 


vented any suspicion arising 
as to the purity of our mo- 
tives; and there is no doubt 
that it contributed greatly 
to the success of the Confer- 
Immediately upon the 


ence. 

conclusion of Mr. Hughes’ 
address the proposal was 
heartily accepted in princi- 


ple by the British and Jap- 
anese representatives. The 
deliberations 





subsequent 
have been in the direction of 
adjustment of details. 

In working out its pro- 
posals for a limitation of 
naval armaments the United 


States was guided by four 
general principles: first, the 
practical elimination of all 
eapital shipbuilding pro- 
grams either actual or pro- 
jected; second. further re- 
duction through the scrap- 


ping of certain of the older 





. 





dinary conditions due to the 
World War affecting the ex- 
isting strength of the navies 
of France and Italy, the 
United States does not con- 
sider necessary the discus- 
sion at this stage of the pro- 
ceedings of the tonnage al- 
lowance of these nations, 
but proposes it be reserved 
for the later consideration 
of the Conference.” 

The final ratio adopted for 
the five powers concerned 
was 5-5-3-1.7-1.7. 


Replacement After Ten 


Years 
It is agreed that no new 
capital ships shall be con- 


structed during the next ten 
years, except such replace- 
ment tonnage as is provided 
by the agreement, 

The tonnage basis for cap- 
ital ship replacement is as 
follows: the United States, 
525,000 tons; Great Britain, 
025,000 tons, and Japan, 
315,000 tons. Under this 
agreement capital ships are 
reckoned to be obsolete 20 
years from the date of com- 





pletion. This, it will be 
noted, is five years longer 
than has been accepted of 
late years as the limit of 


usefulness for a capital ship. 








ships; third, that regard 
should be had to the exist- 
ing naval strength of the 
conferring powers: fourth, 


Displacement, 32,600 tons. 
that the tonnage in capital 
ships should be the measure- 
ment of naval strength, 
with a proportionate allowance of auxiliary 
craft prescribed. 


fighting 


The United States 
The United States undertakes to destroy all but two 
of its new capital ships which are now under construc- 
tion and progressing to completion. This includes the 
six battle cruisers and seven battleships which are now 


Speed, 22 knots. 


“Maryland,” first U. S. battleship to mount the 16-inch gun. We retain 


Armament: Eight 16”, fourteen 5” 


to 18”; torpedo tubes, two 21” 


guns. 


ship tonnage to be destroyed totals 593,100 tons. 

Great Britain is not called upon to destroy any pre- 
dreadnoughts, having already scrapped them all to the 
extent of about 270,000 tons. 


Japan 
Japan undertakes to abandon her program for the 
building of ships which are not laid down, namely, the 


Armor: belt, 13”; gun positions, 1 


three of this class 


ow Capital ships 20 years from 
‘ the date of completion may 

be replaced by new capital 

ship construction, the keels 
of such new construction to be laid when the ship is 
17 years old; but the first replacement tonnage must 
not be laid down until 10 years from the date of the 
signing of the agreement. The scrapping of capital 
ships replaced by such new construction shall be under- 
taken not later than the date of completion of the new 
construction, 


No Capital Ship Above 35,000 Tons 

































under construction, but it excludes the “Washington” “Kii,” “Owari,” No. 7 and No, 8 battleships, and Nos. 
and “Colorado,” sisters to the “Maryland,” which have 5, 6, 7 and 8 battle cruisers. It should be noted that A most important reservation is that regarding the 
been launched and are from size of capital ships, which, 
60 to 80 per cent completed. it is agreed, shall not exceed 
The total tonnage of these ies 35,000 tons. The rapidly- 
13 ships on completion would SUMMARY, SHOWING COMPARATIVE STRENGTH growing size of capital ships 
have been 552.800 © has been one of the most 
2,800, 4 
The United States also : - z z < ae facts of the naval 
undertakes to destroy all 2 5 x E E = problem. Under the spur of 
battleships up to and includ- 77 . aS os 22% competition each navy nat- 
ing the “Delaware” and the % 3 ce ae ee urally aimed to outbuild ex- 
< ‘ ‘ a g 2° a 7] x Lest f hil . ‘ " 
“North Dakota.” There are 5 = Ge Be Ses isting ships In speed, gun- 
i > ing kangen ohare saad wer, 7” 2 -@ “ete 
Sue Pee dreadnought ships United States .....sse..0006 18 192 13,385,176 525,850 416,259 ene, en eee 
in Our Navy, and their ton- a t Britain 20 164 12.773. 5R? 72 147 S37 with the result that we have 
" ai ae rrea SPMAIM 3 cccccscccceces a ~; : . oe - “ ais 
nage amounts to 227,740. ronan 10 96 6.755.680 313.300 47.430 moved up in the last 10 or 
Adding this to the total CRETE PLP Se STROSS ADEE SEES 12 years from the 20,000-ton 
i ony . ” 
given above for the battle North Dakota” to the 
ships and battle cruisers, we : 28,610-ton “Queen Eliza- 
this does not involve the stopping of construction upon beth,” the 32,600-ton “Maryland” and the 438,000-ten 


arrive at a grand total of capital ships to be destroyed 
of 30 vessels, aggregating 820,540 tons. 


Great Britain 

Great Britain undertakes to cease construction of two 
hew battleships of the “Hood” class, which on November 
the 11th, 1921, had not yet been laid down, but upon 
which money had been expended. These two ships 
represent a total tonnage of 86,000. 

In addition to the two ships of the 
Great Britain undertakes to destroy eight dreai#oughts 


‘Hood” class, 


any ship upon which construction has already begun. 
Japan is also called upon to scrap two battleships: 
the “" and “Kaga,.” which are under construction ; 
four battleships, the “Amagi” and “Akagi,” which are 
building, and the “Atago” and “Takao,” which are not 
yet laid down, but for which certain material has been 


Tosa” 


assembled. 


The above involves a reduction of six new capital 


ships which are under construction, whose total tonnage 
is 254,100 tons, 


“Hood.” Preponderance of power gained through big 
displacement of the individual ship will no longer 
tigure in future navies. 


Auxiliary Fighting Craft 
In the agreement, auxiliary fighting craft have been 
divided into the three heads of auxiliary surface craft, 
submarines, and aircraft carriers aad aircraft. Under 
surface fighting craft are included cruisers (exclusive 
of battle cruisers), destroyer flotilla leaders, destroyers 








96 





and all other surface tyr 
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DETERMINED BY 


n Estimated on 


United States 








PO Ow) + ee 
00) gy 1 
792 0000 11 
914.160 11 
014.160 10 
914,160 D1 
914,160 1917 
914.160 11S 
7T87,2 1O1G 
(87,272 Ite 
656.060 1916 
656.060 O16 
656.060 191 
HO6 060 O14 
629,746 912 
629,746 1912 
O00) 1911 
100.00) 1911 


Great Britain 


817.280 

S17.280 
658,400 1916 
GOS,400 1916 
GOS.400 1916 
658.400 1916 
658,400 1917 
658.400 OD 
6oS.400 IO 
GOS.400 IOS 
OOS.400) 1O16 
658,400 1O16 
GOOG OO) 114 
GOG 000 1914 
G06 000 114 
BOG 000) O14 
O5S.400) 10 
193.800 1916 
105.800) D116 
1S4.S0) 114 


a6 60.00 





Japan 
T45. 840 Iv 
T45,840 1921 
TSO.G00 1O1S 
TSO.G00 117 
TS9,.600 1917 
TS89,600 1915 
526.400 IO 
226.400 Wy 
26,400 1914 
926,400 1913 


6.755.680 
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No new airplane carrier tonnage 


shal! be laid down during the mm 
Replacement of Auxiliary 


keels 


new construction; but the 





important 


and unarmed surface craft wi 
suppl Siily fendet re 
vesseis rend nve 
new it i! ! 
the reemel t « ‘ wMM) 
mn ‘ ' 
gun 
Th tal n 
IT eT le ' 
PMN ton f «ir I’ 
il! WALL ov 
Japan TOW tor If 
total tonn 
surface fightin 
power exces 
scribed mn 
above wh ¢ ‘ rhe 
be crapped mtil replace 
ments bein en the t 
fonniune rer! encl n 
n t be red ‘ ’ e pre 
seribed le I \| 
iliat irface fightin ft 
whose keels had been laid 
by November 11th, 1921, may 
tye completed but n new 
construction except replace 
ment tonnage ist i laid 
down during the period 
the agreement 
Allowance of Submarines 
Each power is allowed 
specified ‘otal tonnage of 
submarines which is as fol 
lows: the United States, 90 
000 =tons Great Britain 
90,000 tons, and Japan 
14,000 tons 
It is possible that there 
will be some modification of 
this arrangement Both 
Great Britain and the Uni 
ted States will have to in 
crense rather than reduce 
their submarine fleets ind 
it has been urged that such 
addition is inconsistent with 
the purpese of the Confer 
} ence, which 111s if ill 
round reductions rhe ag 
tation in favor of the tot 
abolition of the submarine 
which prevailed at the Ver 
sailles Conference showed 
some signs of revival at the 
present Conference rhe at 
gument against the subma 
rine was based chiefly upon 
the possibility of some power 
resorting to the atrocious 
misuse of it, which was one 
of the most damning indict 
ments against Germany in 
the recent war If the sub 
marines were to be prohib 
ited altogether, it was urged 
no such abomination would 
become possible On the 
other hand, it was argued 
that the submarine is essen 
tially the weapon of the 
weaker power 
Aircraft Carriers and 
Aircraft 
The ipreeinpent issigns 
specified tonnage of aireratt 
earriers to each navy the 
Inited States being allotted 
80,000 tons, Great Britain 
80.000 ton and Japan, 48 
000 tons. If any power pos 
sesses today 1 tonnage n 
excess of this amount t is 
not under obligation ft ‘ mp such 
ments begin, af hich ti the 
reduced to the prescribed 
whose keels have been laid «dé 


Fighting Craft 


Cruisers that are 17 vears old foreign source 


‘rom Spe ial types of commercial 
consider that it was 


for such. 


it not to dispose of any war vessels 


a manner that 


ar vessels in another 
themselves not to acquire 
Another clause looking in the 


which binds the signatories not 


clause of 


to construct any capital ship tonnage or auxiliary fight. 
foreign account. 

ugreement refers to the men 
rine and states that as the importance of the 
merchant marine is in inverse ratio to the size of naygl 
must be provided to Lovern its 
purposes, 

this momentous agreement, It 
bears evidence of a painstaking inquiry into the stp ' 
the navies concerned and the responsibilities whieh 


they several® bear, The 
agreement has been accepted 
by the United States, Greg 
Britain and Japan, and the 
exceptions which were taken 
to it were not found to pre 
sent any insurmountable it 
ficulties. By acceptance, the 
powers concerned have jm 
lieved the future of a feap 
ful menace. That is the Neg. 
ative gain. Greater thay 
this, however, is the positive 
gain of the development of 
a spirit of confidence ang 
cooperation among the three 
leading naval powers of the 
world. 


Atmosphere a Giant 
Engine 

N the annual Reds leeture 

delivered at Cambridge, 
Sir Napier Shaw, Professor 
of Meteorology at the Impe 
rial College of Science and 
Technology, said he wished 
to generalize the atmospheric 
processes in such a way as 
to make them amenable to 
established physical laws 
He would regard the atmos 
phere as a giant steam @ 
gine. A steam engine hada 
boiler, a condenser and 4 
fiVwheel. The boiler of the 
atmosphere was the warm 
surface of earth and sea, the 
condenser some cold surfaces 
in the Polar regions and the 
great mountains, but prind- 
pally the cold regions of the 
upper air. 

The flywheel was made w 
partly of the normal wind 
and partly of the semi-per 
manent winds of cyclonic d 
pressions. The normal wink 
grouped themselves inte two 
great circulations —on oe 
hand a great circumpolar 
circulation in the upper ai 
in which air traveled from 
west to east, and, on th 
other hand, a comparatively 
narrow equatorial belt of air 
continually passing west 
ward. Between the two, over 
the great oceans, were pet 
manent anticyclonic ciremt 
tions, huge traveling bant 
of air, a couple of thousanl 
miles long (west to east! 
and a thousand miles wile 
(north to south). They ® 
minded one of the driviit 
belts of the war tanks 
their movements. As the 
moved round like a driving 
belt they carried forward the 
westward moving air of the 
equatorial circulation om the 
south side and eastward 
moving the air of the polar 
circulation on the north si@ 
They were thus the ge@ 


flywheels in working order. 
attributed much importance to this aspect of the fiy- 
It was what long-distance air travelers will 
have to take chiefly into consideration in the futur 
By taking advantage of the equatorial portion in the 
Columbus reached America, and silt 
century, by taking advantag 
‘lar section, Aleock crossed the Atlante 
» in 16 hours, thus achieving the first no 
stop transatlantic airplane flight. 
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Left: The assembly of six parabolic mirrors into a single reflector, showing the universal suspension from the pole. Right: A half-mile of illuminated road, along 
which objects stand out in a silhouetted outline sharper than that displayed in ordinary daylight 


The Last Word in Illuminated Highways 


An 


—. automobilists will agree that on the basis of 
4 past exp rience the opinion which I set forth 
editorially in our issue of Oct, Ist, 1921, is correct. I 


illumination of 


is superior to 


pointed out that so far as successful 
the road is concerned 
pole lights at the side of the way. Everyone who drives 
at night startling if not 
actually leading to accident, which illustrate this. One 
drives through alternate zones of illumination near the 
poles and semi-darkness between them until one’s power 
of eye-accommodation is paralyzed, and the alternation 
of dazzle and to safety. 
And one’s headlights, which are uniform and agreeable 
in the illumination they afford, the pole 
lights interfere with their action and leave the road 
substantially unilluminated. The morning papers of 
the very day on which I write tell of a driver in whose 
hehalf the presumption of competence and 
careful driving exists, who killed on a lighted 
thoroughfare by running into a truck standing without 
tail-lights. I had the escape from a 
similar accident, being saved only the headlight 
of an approaching car—fortunately a illegal 
one--threw the obstruction up in silhouette. On an 
illuminated highway of the familiar type I think there 
is no argument against the 


one’s headlight 


must have had experiences, 


darkness becomes a menace 


useless : 


are 


strongest 


was 


narrowest 
when 


have 


grossly 


By J. Malcolm Bird 


shining through from both streets and affording double 
illumination, and where often we have extra lamps, 
traffic markers, spotlights, illuminated buildings, ete. 


In the second place, along city streets the line of houses 
is more or continuous; and the reflection 
factor is far from 100 per cent, it is by no means zero. 


less while 
In the third place, the curb marks a definite, tangible 
und unmistakable limit of navigability on the one side, 
the is often marked by 
and there is always light enough 


while the center of street ear 
tracks or other means: 
Finally, the effective width of the 
city street is usually far more than that of the road 
even of the road that is considered worth lighting. 


all these factors 


to see these marks. 


AS we go out into the open country 
yet the character of the lighting is modified 
that the lights are probably farther 
bargain, the general 
level: in addition to its 


disappear ; 
in no 
apart. In 

and 
width it 
where the necessity 


wise save 


the 


way is in less 
general de 
bridges, and fills 
for not encroaching on the side 
and moving shadows are far more 
wonder that the lighting 


the city is a disastrous 


less 


straight 
creased has culverts, cuts 
lines is imperative; 
prevalent. Is it any 
that well in 
in the country? 

plant a pole beside the road, and at its 


scheme 


works so failure 


Suppose we 


Invention That Calls for the Reversal of a Recently Expressed Editorial Opinion 


huve as little success as we had before. We must con- 
centrate our light upon the road, and on the road alone, 

In a given direction from the lamp the road begins 
ut a definite distance from the and ends after 
unother definite distance. As we sweep around the 
semicircle from parallelism with the road in one diree- 
tion, through actual perpendicularity and back te 
parallelism, these distances decrease to a minimum and 
then If the pole is set five feet back 
from a 30-foot road, the ray that drops straight across 


pole 


increase again, 


the way must start work five feet from the pole and 
finish 35 feet from it; it should be focused in a way 
that confines it entirely to this interval. The ray that 


strikes the road at a 30-degree angle, on the other hand, 
distance of 60 feet, but this 
does not begin until we get 10 feet from the pole. No 
reflector will do all this; we must have active 
focusing as well. We must have a variable focusing 
that meets the variation we have exemplified, and at 


must be effective over a 





proposition that visibility is 
dangerously low. So in view 
of the effective work that 
has been done to meet the 
problem of glaring head- 
lights, I expressed the defi- 
nite preference for a road 
wholly unlighted for 
such specific indication of 
acute danger spots as might 
seem desirable. 

It is easy enough to locate 
the reason for the unsatis- 


Save 
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the same time we must have such distribution that 

there are no dark intervals. Incidentally, it must be 

true distribution, and nothing approaching a search 
light beam, with its glare, 

And there we are: it sounds like a pretty problem, 

und indeed it is just that. The layman might be for- 

given for doubting that it 

‘ would have any solution, 

- and even the technologist 


might well harbor an uneasy 
7 feeling on the subject. But 
the illuminating engineers of 
the Schenectady laboratory 
were not willing to give it 
up; they stayed with it un- 
til they found a_ solution. 
The form in which they 
found it bears out all we 
have said about the pre 
sumptive difficulty of the 
problem; for in order to 








factory character of road L 
lighting as practiced. Most 
illuminated roads are lighted 
because they are really 
Streets. Either they run out 
into the country as a continuation of some important 
city street, like the Albany Post Road out of New 
York, or else they form a common main street for a 
series of towns and cities like those that line the Cen- 
tral Railroad of New Jersey from Elizabeth to Somer- 
ville, or the New York-Boston route practically all the 
way into Bridgeport. In either event the lighting of 
the country stretches has grown up as an offshoot of 
the lighting of the built-up sections ; the same principles 
have been applied, where in reality they do not at all 
‘apply. 

; In the first place, city streets develop crossings every 
200 feet or so, where at the very worst we have lights 





Longitudinal section of the reflector (upper half only), showin 
half, zones of reflected and direct light, and utilization by each 


the one outside it 


top place an electric lamp of any candlepower you 
please. Throwing its light uniformly in all directions, a 
small part indeed of its capacity is put to work upon the 
road. It is absurdly evident that we can not light all 
outdoors; yet the effort to do so is absurdly prevalent. 

Suppose, now, we attempt to meet this dispersion by 
the use of reflectors. Suppose we put a reflector above 
the lamp to divert downward the 50 per cent of the 
light that would ordinarily go up; and one behind it to 


cut off and utilize that half of the remaining 50 per 
cent that would ordinarily be directed away from the 
road. Our field of attempted illumination is now re- 


but we shal! 


duced to a mere quarter of all outdoors ; 


g relation of the three mirrors of each 
mirror of the light that is not used by 


achieve the desired results 
they have had to use no less 
than six distinct mirrors, of 
definite size, shape and ar- 
We need describe only three of these, for 
symmetric, with the lamp 


rungement, 
the assembled reflector is 
in the middle. 

The individual mirrors are paraboloids, like the one 
behind the ordinary headlight: but they are somewhat 


longer extended than these, The three of them are 
nested around a common axis and common focus; and 
the closed ends have been cut off—truncated, us the 


geometer would put it. The mirrors are thus snaped 
like long narrow cups without any bottoms. The neces- 
sity of this is apparent, in order that all three of them 
inay function on a single lamp without getting in each 
152) 


(Continued on pau 
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Our Point of View 


A Reminiscence of Marconi 


lilt editor of tl it ecen ad the unique 

experience of adare n t ‘ 

rougl it SOO ott wh he li broudcast 
ing service whicl noted electrical company ! ‘ 
lished at Newark, Ne Jerse rhe magic of the thing 
lay in the very quiet and ease tau Just an ari 
chalt in ordinary commer | telephone outfit, and 
quiet speech such as one would | ‘ cross the table 
with a friend over coffee and cigurs It was natural 
inevitable, in fact—that into our subconscious mind 


while we were engaged in that little talk, there should 


come the image of Marconi as we saw him and talked 


with him twenty-two years ago in the pilot house of 
“La Grande Duchesse,” an ocean steamer that had 
been requisitioned for the first display of “Marconi 


wireless” in the United States 


Marconi’s apparatus consisted of a receiving and 


transmitting set, and a wire which led out through the 
roof of the pilot house to the masthead, and provided 
a single vertical antenna 120 feet in height The 
receiving apparatus included a small glass tube (the 
coherer) which contained two silver pole pieces with 
their ends about one-fiftieth of an inch apart he 
tween the ends was a mixture of nickel and silver 
filings with a trace of mercury Normally, because 


of their resistance, the filings prevented the flow of 


current When the radio wuves ere recel d. the 
resistance broke down and the local current | ed 
through. Marconi had arranged a small hammer, which 


rapped continueusly upon the coheret eans of a 
local circuit which was closed when the radio waves 
passed through the metal filings When the wave 

ceased, the hammer gave its last rap and the be 

left in a de-cohered condition ready for e ne ran 

mission Messages were rel ed ft i this tution to 
the Bennett-Mackay cable steamer anchored near Sandy 
Hook lightship, and to a station at the Navesink High 
lands Both of these stations had cable connection 
with New York. No great range was called for, since 


the vachts on no part of the course were more than 


fifteen miles from the starting point at the lightship 


and the 
On the last leg of the « 


system worked satisfactorily 


ourse, when “Columbia” was 


leading Sir Thomas Lipton’s “Shamrock I” by a mar 


gin which spelled certain victory ind there was a 
was ot 


Marconi 


wireless 


breathing spell for the wireless operator, who 


course the inventor himself, the writer asked 


whether he expected ever to send mes 


smiled, lifted his 


sages across the Atlantic. He 
hand deprecatingly and said “IT have covered 170 


then 
Atlantic’ 
predicted to 


miles in England Iam now aiming at 500 
I shall try for a 


We shall see,” If we had 


thousand Across the 


Perhaps 


Marconi that, twenty-two years from that day 
the speaker would be sitting in an armehair and 
talking to an audience of some 50,000 people, many 
of them over a thousand miles distant and most of 


homes: or if we 


them seated in the quiet of their own i 

had told him that the next day the Scientiric AMER 
AN Would be sending a Christmas message to that 
intrepid explorer, Sir Ernest Shackleton, when two 
months out on his trip to the Antarctic—we wonder 


what Marconi would have said. 


The First Fruits of the War 
Kk have 


war. 


gathered in the first fruits of the 


. When the Conference on the Limitation of 
Armaments assembled in Washington on November 11, 
1921, the 
friendly 

that. 
her eight-eight program: Great 
“Tlood’ 
fanning the 


world was facing the two alternatives o 


cooperation or war. There can be no doubt 
activity 


had laid 


class: the wal 


about Japan had answered our naval 


with Britain 


down four great ships of the 


scaremongers were busy sparks of resent 


ment and suspicion and—well, it was the old, old story, 


and it could have had but one sad ending. 


As our readers are well aware, the SCIENTIFIC AMERI 
has always protested against the completion, after 

‘ ir Was won, of our great naval program. We 
d so because we foresaw that our continued naval 
ctivity would reawaken that shipbuilding rivalry 
which, logically) should have died down when the 
Armistice was signed. Always we have had a profound 
dmiration for the United States Navy—always we 


} ‘ 
ive 


endeavored to strengthen its hold upon the imag- 


nution of the country and win for it the loyal support 


if the people and its Congress. Following the Armistice, 


e would have liked to see, we expected to see, the 


Navy set an example of disarmament, by cancelling, or 
it least 


That 


lasting credit of the 


modifying, its great war program. 
three years later, and to the ever- 
Navy let it be 


State called 


was to come 
said that, when our 


President and the Secretary of upon their 


naval advisers to formulate a plan of disarmament, 


ir experts made such a sweeping reduction of our 


capital ship program as to put the purity of our 


motives in calling this conference beyond all question, 


With one stroke of the knife they cut out the six mag- 


nificent battleships of the “Indiana” class; the six 33- 


knot battle cruisers of the “Constellation” class; and 


three sister ships to the 


even proposed to break up 


“Maryland” that were within easy reach of completion 


The effect was immediate. No sooner was the pro- 


posal read by Secretary Hughes than it was accepted 
Great Britain and Japan; and as soon as the full 
port of the proposal was understood, a sentiment of 
ppre 1 and appreciation swept areund the world. 
Peace ] her victories no less than War”: and bright 
i . e roll of successes won by the skill and daring 
r N n its famous engagements on the high 
‘ none greater, none called for such self-denial 
I e de inded nquestioned moral courage, and 
none surel n the yvyeurs to come, will be regarded 
more ¢ ted national pride, than this victory of 
Peace, which was won at the very opening of the recent 
nierence 
How complicated and difficult was the task of ad- 


and arranging an equitable 


three navies 


assignment of 5-5-3 ratio, only a naval 


ships under the 


expert can fully appreciate. In spite of some inevitable 


criticism, the proposal has met with practically uni- 


versal endorsement Not even the most carping critic 


has dared to suggest that we have favored our own 


at the expense of the other two navies. The possibility 


of that imputation was shut out by the fact that we 
suggested s« rapping our own fleet of battle cruisers 
ind permitting Great Britain and Japan to keep 
theirs. Impartiality was shown, also, in allotting to 


Great per cent excess of capital ship 


latest 


Britain a twenty 


tonnage over our own, on the ground that her 


battleships were already five years old, and her whole 
had 
that of Japan. 

We have spoken of the credit that is due to the naval 


But 


fleet suffered more age-depreciation than ours or 


experts who prepared the program of limitation. 


work of 


precedent to that was the masterly Senator 
Borah, who, single-handed, swung the Senate into line 
vith a unanimous vote for the movement, and thus 


strengthened the hand of the President and Secretary 
Hughes in inaugurating the great movement which has 


now so nobly been consummated. 


The Crying Need of the Patent Office 
1 incredible that it 
need of the 


should be neces- 


[ seems almost 


sarv to reiterate the great 


United 


States Patent Office to be placed upon a basis com- 


ensurate with its needs and the requirements of the 
coun But the appeals that have been made from 
time to time through the Commissioners of Patents in 


mditions within the Patent Office have 


regard to the ¢ 


been widely known throughout the country, and still 
Congress has failed to bring about the reforms that 
have been called for. Whether this is due to care- 
lessness, to the rush of other business or to the fact 








i, 


that no particular patronage is at stake it is not fy 


to say tha 
these needs are well known to the people at large, eye 


decide at this time. It is sufficient 


if they are not heeded by members of Congress, and j 
is to be hoped that some action will be taken to remeg, 
the difficulties and defects of the present 
that 


System, J 


is unthinkable this great branch of our Gover. 


ment should suffer through inattention and neglect @ § 


the part of our legislators. 

The plea for economy which is being exercised in » 
many departments of the Government need not appl 
to the Patent Office, owing to the fact that it holds gy 
the present moment about $8,000,000 in the Treasury, 
Every year, but one, since 1862 there has been a surphy 
During 
all this time there has been but one increase in salaries 
to the Examiners and that of only 10 per cent. During 
the World War naturally the Patent Office force was 


turned into the Treasury by the Patent Office. 


greatly depleted; and since then, Congress has declinej 
to increase the salaries sufficiently to attract men of 
the type that the Patent Office needs. 

The difficulty with the whole system lies in the fae 
that it 
needs of the Patent Office are complied with and that 
the machinery of the Patent Office is so well oiled that 
But 


is nobody's particular business to see that the 


its creaking will not be heard outside. the time 


has been reached when something must be done and 
that something must be done very soon. 
In a report made in July, 1921, by Mr. Robertson, 


Patents, it was pointed out that from 
1921, Patent 


loss of 163 examiners. 


Commissioner of 


July, 1919, to June 30th, “the Office suf- 


fered a These men, who wer 


scientifically trained and also members of the bar, haw 


been replaced by inexperienced men, fresh from college, 


without any knowledge of patent law or any leg 


training. Moreover, the men who resigned were famil- 


with the particular 


tukes years 


iar, through years of experience, 


art with which they were engaged, and it 


to train new men to their places.” 

the Com 
received in 
the Patent Office 62,755 applications for patents, while 
there were 


During the fiscal year ending June, 1920, 


missioner of Patents reports, there were 


during the year immediately following 
84,248 applications, or an increase of 34 per cent. The 
trade-mark applications jumped from 8561 to 15,8% 
or an increase of 8514 per cent. 

The Patents of the House of Repre 
sentatives last June unanimously favored the enactmett 
of H.R. this situation, Th 


Senate Committee on Patents also reported in favor d 


Committee on 


T7077, designed to meet 
substantially this bill, stating in their report that “th 
employees of this office, to a great extent, are technical 
and for many 
years that the salaries paid in the Patent Office wer 
not suflicient to retain the kind of men that are abs 
lutely necessary if we keep up the efficiency of the office 
At the the office is far behind in i 
work, and with existing salaries it is found to be it 


scientific men. It has been recognized 


present time, 
possible to keep an organization of trained men.” 

It is a fact that millions of dollars ar 
invested, directly or indirectly, in the manufacture @ 


well-known 


patented inventions throughout the United States. The 
number of people employed in various manufacturing 
plants throughout the country amounts to many mil 
still the the Patent Office is 
languish through the inertia of Congre® 
It is the height of inconsistency for the 


lions, and business of 
allowed to 
sional action. 
Government to spend money in an endeavor to reliev 
the unemployment situation when an inventor with# 
new, meritorious product must wait many months be 
action of the Patent Office 
that his financial backer in pr 
ceeding with manufacture which may employ hundreds 


fore receiving the initial 


would justify him or 
of idle men. 

It is inconceivable that the bill which is now befor 
Congress should not result in some effective action'™® 
relieve conditions in the Patent Office. But the apathy 
of members of Congress is so great that unless some 
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move is made from without it is feared that this impor- 
tant bill will not be acted upon. 
this matter greatly at heart. it 
Senators and your Congressman that Bill 


If you, therefore, have 
is important to write 


now to your 
ILR. 7077 should be passed immediately. 


Battle Cruisers as Ocean Liners 
T was inevitable that the proposal of the Confer- 
ence to scrap our six battle cruisers should suggest 
profitably be com- 
their great 


thought that 


the they might 
pleted as ocean liners. Were that 


length of 875 feet and their beam of over 100 feet would 


done, 


put them in the class of the largest ocean liners of the 
“Leviathan,” “Aquitania” and type. Al- 
though in displacement they would be from 15,000 to 


“Olympic” 


9,000 tons less than those ships, in speed, if it were so 
desired, they could be made greatly to surpass them. 
Candidly, we do not believe that this change will ever 
least in the 


case of the more advanced ships, it would cost as much, 


be made for the reasons, first, that, at 


if not more, to complete them as passenger ships, as it 
would to build entirely new vessels of equal tonnage, 
from the keel up; secondly, because they would be un- 
in a seaway; and thirdly, 


comfortable and wet 


because they would not be economical in operation. 


very 


The best point in favor of such reconstructed vessels 
would be their safety The 
submerged portion of the hull is subdivided into many 
and little. It 
water 


against loss by collision. 


hundred compartments, big 
might be said without exaggeration that 
hulls, one within the other, 
feet of lateral 


Not only so, but this longi- 


separate 
below 
there are from four to six 
and each separated by a few distance 
from the one outside of it. 
tudinal subdivision is itself subdivided transversely by 
The underwater project- 
ripped open five forward 
the 


a vast number of bulkheads. 
iceberg that 

the “Titanic” 
hottom, would searcely affect the stability of one of 
these ships; and the amount of flooding that ensued 


ing ledge of an 


compartments of and sent her to 


could be quickly controlled by the ship’s pumps. 
It is this 


would be one cause of the great 


subdivision that 
of reconstructing 
To provide the 


bewildering amount of 
cost 


a battle cruiser for passenger service. 


passenger, baggage, mail and other accommodations 
proportionate to a ship of this size, it would be neces- 
sary to remove the greater part of the subdivision 
above referred to—a slow and costly job. Then, such 
transverse bulkheads as remained would have to be 
extended to the ship’s outer shell. Indeed, we do not 
know whom to pity most—the naval architect who 
would have to design the reconstruction, or the con- 


structing engineer who would have to carry it through. 

In addition to clearing out the ship below water level, 
at least two, and probably three decks for passenger 
accommodation would have to be added. Furthermore, 
to make the vessel a good sea boat, it would be neces- 
sary to raise the freeboard from stern. The 
“Mauretania” has 45 feet of freeboard forward, the 
“Leviathan,” probably 52 or 53 feet; but the battle 
cruisers have only from 30 to feet of freeboard. 
The addition of this bulk and top weight would have 
ho ill effect upon the stability, for the reason that the 
heavy weights of side armor, barbettes, turrets and 
euns would removed. Indeed, rather suspect 
that the ships would be found to be too stiff for com- 
fort; and their rolling in a beam sea would probably 
be jerky and therefore extremely unpleasant for the 
passengers. Furthermore, because the forward sections 
of the vessels are so fine, they would be extremely wet 


stem to 


be we 


when driving into a head sea. The writer saw the 
Lusitania,” a fuller ship forward than the battle 
‘rulsers and with 10 feet more freeboard, bury her 


fo'castle deck out of sight when she was being driven 
to windward. What would happen to the upper works 
of these converted battle cruisers under like conditions? 
As battle cruisers, they would be immune against the 
impact, their barbettes, turrets, bridges, et cetera, hav- 
ing Sufficient strength and inertia to withstand the 


The battle cruisers were designed for 35 knots 
Forty to fifty thousand 
horsepower would suffice to drive them at 24 knots. 


blow. 
speed with 180,000 horsepower. 


Port Authority and the Hudson River Bridge 
HE Port Authority was formed for the purpose 
of making a comprehensive survey of the prob- 
lem of freight and passenger movement at the 

Port of New York and coordinating the efforts of the 

States of New York and New Jersey to this end. The 

recent report of the Port Authority shows with what 

painstaking care this vast problem has been investi- 
gated; and with one or two exceptions, we are able to 
give the report our cordial endorsement. We take ex- 
ception, however, to the automatically operated tunnel 
as being altogether inadequate to meet the situation 
and as costing a sum of money out of all proportion to 
the benefits secured. We take exception also to the 
statement that although there is a call for a Hudson 
River bridge for vehicular traffic, there is no such de- 
mand for the provision of railroad tracks to enable 
freight and passenger trains to enter Manhattan. 
Looking broadly at the hold today, 
as we have held for years past, that the first and most 
pressing step to be taken is to join Manhattan Island, 
business heart of this district, with the 
This, of course, is only part 


problem, we 


which is the 
rest of the United States. 
of the problem; but it is by far the greater part, and 
it can be solved at a stroke by the construction of a 
great highway and railroad bridge of the type which 
the next 
River. 


within few years will be erected across the 
Hudson 
folly to play merely with it by 
and then, of a tunnel of 
proposed by the Port Authority. 
tunnels to equal the one bridge in capacity; and they 


The Port problem is so big that it is 
the construction, now 
limited capacity, such as is 
It would take twenty 


would cost two and a quarter times as much. 

The problem is one of handling passengers, heavy 
freight, and light, small-package general merchandise. 

The Port plan makes no provision for bringing long- 
distance and commuter passengers into the city. It 
lands them on the Jersey shore, and leaves them to 
make their way as best they can, by tunnel or ferry 
the Hudson River. The bridge will bring the 
long-distance passengers into a union station in the 
heart of the city, and will enable commuters from New 
Jersey to move from their homes to the downtown dis- 


across 


tricts without a change of cars. 
The Port plan proposes to abandon the waterfront of 
Manhattan as a location for the transfer to steamships 


of heavy freight coming in from the southwest and 
north, and substitutes the Jersey waterfront in its 
place. The bridge, with its twelve railroad tracks and 


its classification yard in the Jersey meadows, provides 
for bringing heavy freight in carload lots across the 
bridge and into Manhattan, where it can be unloaded 
direct to steamships at the docks or into its line of 
warehouses extending down West Street. 

The Port plan proposes to handle food, clothing and 
general merchandise, or what is known less-than- 
earload lots, by building a tunnel beneath the River 
and diagonally beneath Manhattan Island, and provid- 
ing a series of warehouses throughout the city in which 
dis- 


as 


the material can be sorted either for immediate 
tribution or for storage. A system of electrically- 


operated trains without crews is to be employed. The 
system may be good; but it has never been tried on 
the ambitious scale which is here suggested. To that 
extent it is an experiment. Therefore, it would seem to 
be injudicious to commit the city to the expense of 200 
million dollars which would be required to place it in 
full operation. The bridge scheme, on the other hand, 
proposes to employ a large fleet of motor trucks which, 
at a classification yard in New Jersey would load up 
with the merchandise and run directly across the bridge 
to the merchant warehouse or the store front to which 
the stuff was consigned. Furthermore, as regards heavy 
freight in carload lots, whether it is consigned to the 


for steamships sailing to foreign or domestic 
ports, the bridge scheme, instead of abandoning the 
Manhattan waterfront for such freight pro- 
poses to build a freight and passenger track down the 
length of West Street and house these tracks within a 
continuous stretch of warehouses, with communications 
extending across the street to the various piers. By 
this means, heavy freight could be either delivered 
direct to the ships or stored in the warehouses, 


city or 


purposes, 


Germany Is Disarmed 

HETHER Germany has accomplished “moral” 
disarmament or not, there can be no question 
that she has carried out to completion the 
material disarmament demanded at the Armistice and 
at Versailles to completion. If today she were morally 
war-minded, and if she were not disarmed, the threat 
of war would still be present. But Germany, so far as 
any military operations is concerned, is so completely 
bereft of armament, that any military man, basing his 
statements upon the facts as they are and as they are 
known to be, will tell you that, for all her seven million 
men of fighting age, she is not only incapable, today, of 
military operations, but of necessity must remain so 

for a long period to come, 
Modern war is an engineer's job. 
mechanical appliances produced on 


It is a matter of 
an enormous scale 


and wielded by a highly trained army of mechani- 
cians. Destroy the mechanism of war and you have 


destroyed the possibility of war so far as a disarmed 
people is concerned. 

Thanks to the Conference at 
laid the bugaboo of Japanese navalism. It 
for the Conference, or a similar one, to lay the bugaboo 
of an German militarism. The question 
is: Has Germany disarmed, or has she not? 


have 
remains 


Washington, ‘ve 


ever-present 


The answer to that question is to be found in a 
review of the work of the Interallied Commission on 
Military Control, with headquarters at Berlin, which 


was printed in a recent issue of the New York Times, 
in which it is stated that both in respect to munitions 
of war and of establishments devoted to their manu- 
facture, Germany today is from 90 to 95 per cent dis- 
armed. Field and artillery is bulky for 
successful concealment; and we have noted that occa- 
sional official reports during the past half year have 
stated that all of the German war material of this 
character is accounted for. Of the celebrated minen- 
werfers, 11,579 have been surrendered, 11,489 have been 
destroyed, and 90 remain. Machine guns and rifles are. 
of course, easier of concealment; yet the surrender and 
destruction of these have been on an enormous scale, 
including 86,505 machine guns surrendered and 84,108 
destroyed, with 2397 remaining. Of rifles and other 
small arms, 4,460,649 have been surrendered, 4,351,627 
destroyed, and 109,021 remain. We are informed that 
this military disarmament has extended to field bak- 
eries, field ambulances, field printing plants, armored 
trains, pontoons and bridging material, that it covers, 
in fact, everything conceivable to the military mind, 
Not only has Germany surrendered or destroyed her 
finished military material; but of the 7000 manufactur- 
ing plants and were known to have 
been engaged wholly or in part in manufacturing war 
materials, 5000, with the great Krupp 
plant, have been de-militarized; and of the 2000 fac- 
tories remaining, the majority are small and of very 
limited capacity. The Mil- 
itary Control has done this work of industrial disarma- 
ment so thoroughly that, in its opinion, fully two years 


heavy too 


factories which 


commencing 
Interallied Commission on 


begin to 
munitions of war, even on a limited scale. 

Shortly after the Armistice, we wrote in this paper 
that the very last thing the German people were think- 
ing about was another war. We repeat that statement 
today, with a conviction which has been strengthened 
by the sweeping manner in which her disarmament has 
been carried through. 


would elapse before Germany could supply 
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Sample speech-curves from the phonetic 
























and its applications, in place 


The Remarkable Laboratory of Experimental Phonetics of Dr. 





laboratory 


Wi I I nen \W t rm “a 
elements and how should any one of its 


~ rul ( dg EL eri pe 
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ried I I 
now ledwe on “ ue ‘) 
il nh I I rile ! ‘ 7 ' 
des n n millions of 1 n nd thi 
lions of h in hear nd fir ng s | é 
fore eX] m, n n ‘ ‘ prod 
few, b e moutl f ns ! il 
The science phone s | eve ed y 
pensit ra e latter vie pon 
! nue I 
he sume t ‘ nil I ed 
titioner (deriving addition knowledge on 
‘ ‘ } hie | ! { ' } niet 
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place in ti world ere I ad ean ‘ 
in the univer i rather than [rene 
Laborator of Exper en Phone of the 
Hamburg 

This unique institution unce dire I 
Panconcelll-Cal , Roman fr k 
studving ut German nd French univer é 
ing with the pioneers of phonet science b 
countries, was appointed to take charge of 
founded Phonetic Laboratory for African Lang 
the City of Hamburg Under his care this s 
grew the limited space disposal (occuy 
entire building, instead of a single room as in 
ginning); just as rapidly it outgrew its origin 
until it now embraces the whole science of 


phonet 
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The autophonoscope, with which the subject and the 
te investigator are able simultaneously to see the vocal 
cords in vibration 
! tion. The work of the laboratory is ably assisted 
n he publication of an international magazine, called 
t | nd wil nder the joint edit ip of Dr 
I nee ( nd Dr. H. G inn, constitutes the 
eing ‘ t center of the young science of phonetics, pub- 
S pl hing ounts of the best work done in all countries. 
AS reg Is methods used by experimenters in pho 
. ‘ S ) lve re t bered that everT t hie mere 
‘ n } ‘ I ided ¢ eve and sense of 
| | 
Py 
hese 
new 
ing an 
e be 


A sound recorder for phonetic research 


phonet CS 


toucl will supply a wealth of valuable data The abil 


elements of a given group of languages. of discerning sounds, of course, varies within wide 
The laboratory building is situated In the center of limits from one person to the other and can best be 
Hamburg, though in a quiet neighborhood, close to the tested by means of phonograph records; many persons, 
remaining State laboratories, the Botanical Gardens especially deaf-mutes, with or without a special train- 
and the old cemeteries. It comprises four stories with ing, have a surprising facility for lip-reading, and the 
28 rooms, of which 16 are used for experimental worl touch enables sound vibrations to be distinguished with 
The architecture as well as inner appointments are relatively high sensitiveness 
beth practical and in accordance with modern fashion Far more accurate results are, however, obtained by 
The baseryent is mainly set apart for X-ray wo ordi resorting to special apparatus for examining sound 
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Where Human Speech Is Put On the Dissecting Table 


Panconcelli-Calzia of Hamburg 


A speech-curve of somewhat different character 


phenomena. 


without any recording devices. The working of th 
larynx, the main organ of human voice, is, for instane 
with remarkable ease examined by means of Dr, Pa 
concelli-Calzia’s autophonoscope. This comprises a tub 
one end of which is introduced into the mouth, th 


opposite (eye-piece) end being intended for the exper 


menter. The person experimented on (or the pup 
receiving a lesson of phonetics) sees his own yoy 
organ in the branch tube. The main tube contains; 


ialf-transparent mirror. The instrument also comprises 


a Jamp and sometimes a lens system. The most om 


spicuous advantage of this instrument is that both th] 


experimenter and the person experimented on simi 


tuneously see the working of the vocal organ. 


\n apparatus taking records of the sound vibrations 
constituting the human voice is the laryngograph, Tis 
comprises a small metal box coated with a taut rubbe 

iemibrane and fitted with a tube as well as an adjust 
ble recording lever. The person experimented on keep 


inst the thyroid cartilage of his vocal organ (larynr 
leather tube with 


capsule communicating through a 
the laryngograph just described, and transmitting tof 
in) brations of the sounding air-current. The recor 
ni lever accordingly traces on the rotating drm 
coated with blackened paper a curve characteristic d 


ibrations, 


iw sound \v 


Another apparatus in addition to vibrations also rm 
cords impulses. Its recorder is coated with a low 
membrane and provided with a very mobile recordin 


lever responding to the slightest impulse. A funnel 
used as receiver. Sounds are reproduced in the fom 
of straight or curved lines, partly sinusoidal cure 
similar to those of the laryngograph. 

A vreat advance on existing methods has recently 


and 


resorting to 


by Prof. Panconcelli-Calzia his co 
ue, Prof. J. Hegener, by cinema 
graphic as well as to stereoscopic records of the youl 
organ, so that all the details of the latter are seen wit 
remarkable plastic effects, as well as in the courted 
motion 





its natural 


Greasing Electric Trolley Wires 

ype sparking of the trolley wheel is not only ama? 

ing to the motorman and the passenger as well® 
to the inhabitants at night, but it is a cause of const 
erable in both trolley wheel and wire. The sai 
statement is largely true of mining operations whet 
trolleys are used. According to the statement of@ 
assistant mine inspector of Kentucky, by creasing the 
trolley wire with a hard conducting de 
grade oil, the wheel may be caused ® 


wear 























nary photography and photographic voice 
recording. The main floor is mainly des 
tined for instruction, though at the same 
time available for scientific worl rhe 
first and second floors comprise in rddi 


tion ‘te recording 


und reproduc fion, microscopic exa 


rooms for phonographi« 
ination 


and the storing of records. The director is 


assisted by a machinist, two niechanicians 


a laboratory servant and other manual 


helpers as well as by several volunteet! 


assistants (at the moment under review a 


linguist, a medical sp 


singing-mistress, 
ind a te 


account of the wide range of 


icher of dea utes) (on 


clalist 
work covered 


by the laboratory, there is a growing 


specialization into different departments 


those already formed comprising Pho 
netic X-ray Department i Cinema-Pho 
netic Department and a Phonographi 


Central Station, all of which have for 


some time been supplying new material by 
1! 


scientific research work, as well as collect- 








operate without sparks or flashing wil 
out any considerable extra expens® The 
singing of the wheel can not be hei 
when the grease is used, and the practt 
also saves the wear on the trolley whet 
It is said that one new wheel on 

wire will outlast a dozen on dry wit 
Furthermore, it gives perfect contact ail 
power, especially on a hea 
grade, and prevents sleet from accumlit 
ing on the wire. One greasing will ser 
under ordinary use for five or six months 


The Right of Way 

I RITISH motoring papers are conduit 

ing a discussion of the intersectitt 
road problem. The granting of precede 
to the car on the right impresses the Brit 
ish mind as confusing. In its placeit® 
proposed that the vehicle on the 
road have right of way; and that whe 
neither road is a main one, one OF 


sO Saves 












ing and classifying the available material 
and giving out both scientific and practical 


The phonographic reproduction room in the Laboratory of Phonetics 


other be made so by convention! 





Some of these are for visual observatiq 
















































Se eT 








an 


sel 
pel 
pi l 
ket 
Co 
bui 
Ss. 
Te 
pla 
rac 
ché 
the 
lie 
wa 
all 
mil 
eve 
“Cs 
ope 
ent 
his 
tur 
mol 
the 
Cor 
hou 
oth 
hen 
A 
did 
whe 
was 
the 
fail 
brir 
sent 
pita 
was 
mile 
sam 
ism 
part 
trie 
Lase 
was 
not 
morn 
into 





SCIENTIFIC AMERICAN 101 


Airplane Racing and What It Means 


The Immediate Lessons to be Drawn from the Pulitzer Race at Omaha 


. 
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By Howard Mingos 














aeeeenaaieeneniiie mead sportsmanship displayed by 
racers which sets an exam 

ple to the crowd. And it is 
this lack of sportsmanship 
or rather, a retarded devel- 
opment in national conscious- 
ness, that so far has left to 
the few the task of develop 
ing American aviation. The 
makers of planes, as well as 





HEN Bert Acosta pi- 


loted the Curtiss Navy 






piplane across the finish line 
in the Pulitzer Trophy Race 
at Omaha, Neb., November 
8rd, he had covered a course 
of 153.59 miles atan average 
hour 








speed of 176.7 miles an 
—about 260 feet a second 









































































































and had broken all records 
for speed over a closed the pilots, are doing their 
haracter course. That particular Cur- share. That was demon- 
tiss entry had torn through strated in the Pulitzer race. 
servation space an average of 3.7 But races should not be 
ing of th miles an hour faster than conducted without all pre: 
© instane the Nieuport-Delage “Ses- cautions being taken. There 
f Dr. Pap quiplane” in which Georges should be provisions for 
1S8eS @& tue Kirsch had won the first forced landings. Race courses 
niouth, th & Deutsche de la Meurthe should be over available 
the experi Trophy and created a new landing fields, emergency or 
the pupil world’s record at Etampes, temporary. There were few 
own a France, October 1st. Curtiss 400-horsepower Navy racer piloted by Acosta, the winner of the Pulitzer Trophy entries in the Pulitzer race 
contains ; The Pulitzer Trophy course because it was not sched 
> comprises F this year was triangular and included twelve, eleven must land, and picked the best field available, a grass- uled earlier. Months are required for the design, con- 
most ¢op- and seven mile straightaways. This made five complete covered plot, which proved treacherous with a slough struction and tests of record-breaking planes. And 
it both th } laps in the race. Acosta told the writer that on the running clear across it. Into this the plane crashed there is little value entering planes unless they have 
on simu twelve-mile straightaway, with the breeze, he had made while running over the ground at a hundred miles an a chance of winning. One of these days the public may 
a speed of approximately 230 miles an hour, despite hour. Hartney was thrown clear of the wreckage. be sufliciently versed in aviation to look upon the air- 
vibrations § the fact that an intermediate flying wire, one of the Now it was not motor trouble nor defective design in plane as it now looks upon other vehicles, not as a cu- 
‘aph. This & most important wires in a plane, had snapped before the plant that brought him to earth. The Wright mo- riosity to be picked to pieces when it is brought to 
tut rubber he had finished the first lap. This gave the daring pilot tor, similar to that with which McCready won third earth temporarily helpless. And one day, if present 
an adjust some difficulty in rounding the pylons at each point on place, functioned perfectly as long as it was fed with indications justify the prophecy, we all shall fly at 
1 on keeps the course: nevertheless he vurying speeds of 176 and 
1 (larynr kept the machine at full rT OS ER Ral aera nen coneomneaa 230 miles an hour. Even to- 
tube with speed whenever opportunity day American designers are 
tting to it afforded and during the en working on plans they con 
he recon tire race did not rise more fidently trust will produce 
ing drm than 5OO feet from the machines which next year 
teristic a ground. will break all records, 
Thousands cheered them- . . 
S also r selves hoarse at the gallant New Process of Piloting 
h a loow performance of plane and Ships by Sound 
recording pilot, which was not without pea piloting of ships by 
funnel ; keen competition. Clarence means of an electric ca- 
the for ' Coombs, driving the Curtiss- | ble was one of the clever in 
al curves built “Cactus Kitten” for vertions of the war. The 
( S. E. J. Cox, of Houston, process is, however, rather 
recently 7 Tex., who first entered the expensive and necessarily 
his ct } plane in the Gordon Bennett fidently trust will produce 
cinemate ' races in 1920, had an even locality. It is now proposed 
the vor | chance with Acosta when to make use of sound waves 
seen with | the race began. Many be- ie to enable pilots to estimate 
course of lieved the “Cactus Kitten” oe { PP YES pth ; their distance from land. By 
was the faster plane, faster, - means of the special appa- 
all points considered, by six The Curtiss racer “Cactus Kitten,” owned by S. E. J. Cox of Houston, Tex., and piloted by Coombs; per- ratus known as hydrophones 
Ss milesan hour. Coombs, how- haps the fastest machine in the race, but condemned to second place by unmanageability on the turns the sounds made by explo- 
ly annoy ever, had never flown the sions can be heard at great 
s well ss “Cactus Kitten,” and the plane itself had never been gasoline. It was the accessory, the gasoline pump, distances. A bomb weighing 100 kg., for instance, can 
of consid opened wide in a race. To the spectators it was appar- which defied the efforts of the Wright experts, who had — be heard to detonate at a distance of 300 km, 
The saue ent that Coombs was not able to get the most out of labored with it all day to guarantee success, When a ship employing this new process is approach- 
as where his machine in rounding the pylons, for he made wide That, and the fact that races in the air or on the’ ing land it throws a grenade into the sea and at the 
nt of @ turns at varying heights and probably traveled 25 miles ground are by nature, if they are real races, calculated same time emits a wireless signal. The latter is at once 
ising the more during the race than did the others. So great was’ to test to the limits—often past them—the endurance registered by a recording apparatus installed at the 
ng chea) the speed of the Curtiss-Cox entry, however, that qualities of ordinary transport. That is the chief value listening post. The noise of the explosion is also re 
aused [1 Coombs won second place, averaging 170.26 miles an of races—to test the capacity of all mechanical quali- corded, but only after the lapse of a certain interval 
ng with hour. Even at second, Coombs flew faster than any ties. That is the practical side of sport. It is the of time, which, of course, depends upon the distance. 
ise, The other had ever flown on this If there are two listening 
ne heard hemisphere. —- ao posts on the shore, their re- 
practic Among the starters who l spective distance enables the 
ry wheel did not finish was Hartney, | pilot to determine the exact 
grease! who was wrecked. His start position of the boat. This 
ry wire was delayed by trouble with method has been found to 
tact and the gasoline pump, and this give results more precise 
a heav! failed again during flight, than those obtained by radio- 
cumuls': bringing down the plane and goniometric measurements. 
ill serve sending the pilot to the hos- It is especially valuable in 
months pital. He told me that he time of fog. During the war 
was making more than 200 it was employed by the Eng- 
miles an hour when the lish monitors in bombarding 
conduct Same little piece of mechan- the Belgian coast, which was 
rsectine ism that had delayed his de- invisible, in order to deter- 
pcedent parture again failed him. He mine their exact location. 
he Brit tried to use his emergency The Revue Scientifique, to 
ace it i fasoline tank, but so great which we are indebted for 
1e mall was his speed that he could these facts, predicts that lis- 
at whe! Rot divert his attention even tening posts of this sort will 
or the momentarily without going soon be in operation in Eng- 
Into a spin. He knew he The S. V. A. Balilla racer with Curtiss 400-horsepower motor piloted by Bertraud; an “also ran” land, France and Algeria. 
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Breer: technical problems solved after five years’ work 


and the machine running A great market waiting 
and the first customer ready with his money. The in 
vention finished and successful—but a labor difficu 


the way of its introduction 


standing in 


Many inventions must bring shifting and displace 
ment of workers. This was that kind of invention 
the autoplate, an automatic device for making stereo 


type plates used in printing newspapers. And this was 


the situation facing its inventor, Henry A. Wise Wood 
some twenty years ago, when his first machine was 
ready for delivery on contract 

The labor problem is human, and so are inventors 
usually This inventor had the characteristic, and the 
problem was solved by straightforward human dealing 


man to man 

If there was ever a j™ riod during his bovhood when 
he was not familiar with the mechanism of printing 
Mr. Wood doesn't remember it As a youngster he had 
his printing press, and later published the school papet 
In studying engineering after that he had a definite 
purpose—-to iniprove the printing art 

“At its opening, the nineteenth century boasted hand 


made type, set by hand, and a wooden-screw hand press 
capable of printing two hundred ‘sides’ an hour,” he 
says. “At its close, it had huge establishments turn 
ing out daily issues of many-paged newspapers well 


up in the hundreds of thousands of copies, printed by 
machines of incredible swift- 
and The 
twentieth opened 
with a still 
for printing 

His first investigations 
were made in the field of 
book printing, but he quickly 


ness accuracy 
century 
greater demand 


Spet 


that the newspaper was 
the greatest vehicle for con- 
veying information to the 
masses, and centered his at- 
tention 
manufacturing. A son of 
Fernandes Wood, mayor of 
New York City in the fifties, 
he knew James Gordon Ben 
publisher of the N« 

Herald 


Sui W 


upon newspuper 


hett, 
York 
mission 


il side of me 


ind ot pel 





to study the techni 


vspaper I } 


ing In that journal's plant. 
The manufacture of me 

papers, he found involved 
three mechanical depart- | 
ments—the composing room 
where the type was set, the 
stereotype room where the 
printing capacity of the type | 


was multiplied by casting 
from it curved semi-cylindri 
eal printing plates, and 
finally the room In ———— 
the composing room such in- 


press 


The autoplate machine turning out stereotype plates 
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By James H. Collins 


ventions as the linotype und monotype had substituted 

ichine for hand labor, and in the press room there 
vere giant perfecting machines that automatically 
turned out newspapers at the rate of 15,000 to 24,000 
in hour But stereotyping was still entirely a hand 
Process The papier-macheé matrices were made, the 


hot type-metal poured, the castings cooled and trimmed 
by skilled aided by practically no labor- 
newspaper like the Herald at that 
4) stereotype plates for its daily edition, 


mechanics, 
suving devices. A 
time required 
To make them, a great 
uny stereotypers were employed. Between the final 
the and starting of the 
hour and a half was required to make the 
and begin printing, 
this stereotyping machine, the whole battery of a 


and 1700 for the Sunday issue. 


locking up of type the 


pages 
presses un 
plates where today, by means of 
greut 
newspaper's presses is working in ten to fifteen minutes 
forms are closed 


iter the type 


single-track 


The stereotyping department was like a 

lve connecting two sections of ua four-track railroad 
the inventor “and everything 

the making of a had to be 


bridge.” 


is the way expresses it, 


involved in newspaper 
crowded over that 
the 
necessury in making stereotype plates by 
confident that a machine could be built to do the work 

so confident that he went to Mr. Gardner I. Howland, 
business manager of the Heraid, with estimates of the 


After some weeks’ study of different operations 


hand, he was 








- 


First autoplate machine, installed in the New York Herald plant in 1901 to 


in a daily newspaper printing plant 


How an Inventor Straightened Out a Labor Tangle 


One Case Where a Labor-Saving Machine Went Into Use Without a Conflict With the Men 


time that could be saved by such a machine. The new 
man interested at once. For already pu} 
vaguely the remarkable expansion @ 
both circulation and size that would be brought by th 
world war, and the need for machinery to meet it. 
“What do you want me to do?’ Mr. Howland asked 
“Give me an order for a machine,” was the reply. 
A contract was made, the Herald agreeing to accept 


paper was 


lishers sensed 





“IT have done my work ail 
carried out my part of t 
contract,” said the inventor 
when Mr. Howland @ 
murred at putting the mr 
chine into use. “Here is te 
machine. Most of my money 
is tied up in it. It is built 
to the Herald’s page si@ 
and can not be used by a& 
other newspaper. What ae 
you going to do?” 

ace to face, the diffieuli 
looked formidable. Howlanl 
could only suggest that the 
matter be settled by Mr. 
Bennett, who was in Paris 
The prospect of negotiating 
such a_ situation by @ 
was not very promisilé 
After some discouragemelt 








and delay, Wood volunt 
shoulder the difficull 

















and pay $25,000 for a stereotyping machine, provide 
it made satisfactory plates, while the inventor wast §® 
bear all the cost of building such a device, and ge 
nothing if it proved inadequate. Wood fitted up @ 
experimental laboratory, hired machinists, and went t 
work in secret on the problem. It took five years & 
build the first autoplate, bringing it to a capacity of 
four stereotype plates a minute—later increased t § 
eight. Two different sorts of mechanism were needed, | 
one for the automatic casting of the plates and th 
other for trimming them to fit the cylinders of th j 
presses. ; 

When the device was ready for demonstration Mr 

Howland was fascinated by its working—and alsoi 

little scared. There had lately been a strike over th 

installation of the monotype machine in the office of 
the New York Sun. This had been harmful to that | 

paper. Mr. Howland was afraid that labor troubk 

would follow the installation of the stereotyping m+ 

chine in the Herald plant. This contingency had bea 

J tae foreseen by Mr. Wood ani 

provided for in the contrat, 

with the agreement that th 

Herald was to dea! with ay 

labor difficulty that might 

arise. When James Gorda 

sennett was told that th 

new device was ready ail 

that the labor difficuliié 

were now up to him, he wis 
even more apprehensive, ’ 
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relief 


0 accept 


himself, to the of both Howland and Bennett, 
who then agreed t and for the machine if 
it could be installed without labor trouble. 

The inventor's first wus to let the New York 
know, indirectly, that a machine to 


pay 


step 


stereotypers’ union 
make newspaper stereotype plates had been perfected. 
This report made a stir among the stereotypers, who 


held a meeting and appointed a committee to get such 
information about the device as wi The 
only person who had seen the machine at that time, 


s obtainable. 


apart from the inventor and his workmen, was Mr. 
Howland. The 
any information they secured would have to be got in 
- As heard of this action 
the stereotypers’ organization, saying 


‘ommittee of stereotypers believed that 


roundabout ways soon as he 


Wood wrote to 

in substance : 
“you have heard that a 

to make stereotype plates automatically, replacing hand 


machine has been invented 


labor. The rumor is true. I am the inventor of the 
machine, and should like to meet your investigating 


committee.” 

The committee came to see him, and they had a very 
frank talk. 

“Gentlemen, this is an age of machinery,” said the 
inventor. “Work like yours, done by hand, is bound 
to be brought into the machine field sooner or later. 
I have invented the machine to do your work. If I 
hadn’t done so, somebody else would have invented it. 
It is a machine that may displace large numbers of 
workmen at first, but like all other devices of the kind, 
make a greater demand for labor. 
record of workmen opposing ma- 


it will eventually 
There is no case on 
chines by strikes, or otherwise, and winning against 
them. The machine always wins in the end. When 
there is a strike, there must eventually be a compro- 
mise. So I thought we might get together at the be- 
ginning and see if we couldn’t have the compromise 
without the strike. The success of my machine depends 
partly upon yourselves. Take plenty of time, discuss 


matters, and let me know what suggestions you have 
for installing my machine on a basis that will be fair 
to yourselves as well as the Heraéd and me.” 

The stereotypers went away impressed by the in- 


ventor’s frankness, as well as the force of his argument. 
After another meeting of the union the committeemen 
asked if they might see the machine. 
granted. When they saw delicate stereotype printing 
plates turned out five times as fast could be 
made by hand they were apprehensive, naturally. But 
fear of losing their jobs was mingled with admiration 
that did their work—there could be no 


The request was 


as they 


for mechanism 


better audience for such a machine. 
Suddenly one of the committeemen propounded a 
question: “What are the men operating this machine— 


stereotypers ?” 

“No, they are machinists; 
been in a stereotype room.” 

“Could machinists operate this machine, then?” 

“Certainly—it been operated by anyone 
else.” 

“What do you pay your machinists?” 
mitteeman, and when told that they got 
eight-hour day, it was obvious to the visitors that pos- 
sible rivalry with another trade was a factor in the 
situation to be dealt with. For stereotypers were then 
getting $4.50 for six hours’ work. The new machine 
could be both installed and operated by machinists, 
without stereotyping experience, at a little more than 
half the wages. 

These meetings continued over several months, and 
finally out of the discussions grew an arrangement with 
the stereotypers’ organization whereby ‘the autoplate 
was to be installed in the Herald oftice, and operated by 


not one of them has ever 


has never 
asked the com- 
for an 


$2.75 


Herald stereotypers. Three men were enough to run 
the machine, but it was agreed that five should form 
the first crew. As money savings were effected for 


the Herald, it was agreed that the stereotypers should 
share in this economy Moreover,. the union made 
changes in its constitution that amounted to adopting 
the machine—the inventor the first 
case in history of a union taking under its protection 


believes this to be 


Should other newspapers 
two of its mem- 


4 New labor-saving invention. 
want to install it, the union delegated 
hers to go into an office where the autoplate was work- 


ing, and there learn its operation, being paid by the 
union, Members also agreed that they would operate 


the machine in ways to make it efficient, keeping it in 
£00d repair and condition. 

Against the inventor's judgment, a steel fence had 
been built by the Herald around the machine when 
Mmstalled in the Herald office, and a sign forbade en- 
'rance except to the men actually working with it. 
Under Wood's supervision, work was taken gradually 
from the hand stereotypers, the autoplate making only 
a half dozen plates the first few nights, then a dozen, 
and so on, until at the end of several weeks it was 
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turning out more than half of the work. During that 
time the inventor was in the stereotype department 
every night, and became acquainted with every man 
personally. There was good feeling and confidence on 
both sides. 
One evening, 10 o’clock, with his 
into the cage and 


coming in about 
mechanical assistant, Wood walked 
turned up the lights—only to turn them out again 
almost instantly. For one glance showed that his 
machine had been damaged. With a single lamp, 
guardedly they went over broken and working 
parts showing too plainly where they had been pounded 
When a list of the broken parts 


rears 


with a heavy sledge. 


had been made, the light was turned off. 

“We must replace those parts and have everything 
running again tomorrow night,” said the inventor to 
his assistant. “Phone the shop and start work at 
once,” 

Presently, stereotypers were coming in to work. The 
dark, locked cage attracted immediate attention. The 


machine had been jokingly dubbed the “iron horse.” 
“Why, what’s the matter with the iron horse?’ was 
asked. 
“It isn’t working tonight,’ Wood replied. “We had 
an accident on that last run this morning, and broke 
some of the gears. But we'll be all right again to- 

















Henry A. Wise Wood, inventor of the autoplate, 
demonstrating the working of the machine 


morrow. Machinery will break down once in a while— 
I think we've been pretty lucky so far.” 

Fortunately, the Herald’s stereotype force was still 
large enough to make all the plates required. One of 
the Herald’s men was president of the union. After 
the paper had gone to press, Wood took him aside for 
a talk. He had already sensed something more serious 
than a breakdown. Who did the damage never trans- 
pired, but it was undoubtedly the work of outside hot- 
heads. Wood was confident that none of the Herald 
men had done the job, but pointed out to the union 
official that the machine protected. Should 
the Herald hire guards, or would the stereotypers them- 
The union official 


must be 


selves undertake this responsibility ? 
pledged the protection of his men. 
Wood 


for and 


The next morning Howland sent 
showed him copy for an advertisement to be printed 
in the Herald. offering $10,000 for information leading 


to the conviction of the stereotypers who, Mr. Howland 
said, had damaged the machine. This offer had been 
cabled from Paris when James Gordon Bennett learned 
of the trouble. The inventor that the adver- 
tisement be suppressed, and as he was in charge of the 
labor situation, his wishes were respected. At first 
Mr. Howland refused to do it, saying that he must find 
the members of the Herald crew who had done the 
damage. To this Mr. Wood replied that he himself 
would vouch for the fact that the Herald men were 


insisted 
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straight, loyal fellows who would not commit such 
an act. 

“Leave the matter to me and forget it,” finally said 
Wood to Howland. 

“All right,” assented Howland. 

‘Now, will you do me a favor?” 

“What is it?’ 

“Take down that cage today, and the sign-—-I don't 


like them.” 

“What? 
night! However, if 
I'll pull down the cage.’ 

“All right,” said the inventor. 

News of this advertisement and its suppression were 
not long in reaching the Herald stereotypers, who that 
night came to the inventor to thank him for interven- 
ing to save them from the suspicion such an advertise- 
The steel cage was 


I was going to put a police guard in it to- 


you will take the responsibility, 


ment would have cast upon them, 
taken down, and all were invited into the enclosure. 
These steps improved good feeling to such a degree 
that there was never any more damage or trouble. 
Stereotypers saw that the autoplate was not a make- 
shift but a practical device. It had been pointed out 
to them that it would lighten their hot, heavy work, 
enabling them to use their mechanical skill and their 
heads to better advantage, becoming supervisors of 
machinery instead of working as machines themselves, 


and increasing their output and earning capacity. 
These promises were now realized. This union had 
always had excellent relations with employers, and 


was proud of its foresight in helping make the transi- 
tion from hand to machine work instead of opposing it. 
In a few weeks all the Herald’s stereotype plates were 
being cast by machinery, and delegates of stereotypers 
from other newspapers were working to acquire the 
experience needed to make the same transformation 
elsewhere, 

There was practically no loss of employment. The 
growth of the Heruld’s work was so great, because of 
this machine, which made vapid publication so easy, 
that in a short time more stereotypers were employed 
in the Herald office than ever before. Once when a 
visitor asked the foreman how many men would be 
required to produce by hand the 2300 plates being made 
that night by 18 men, he calculated that it would re- 
quire 75 at least. 

From that day to this there has been only one strike 
against the autoplate, which occurred when the machine 
was first introduced in Europe. On that occasion the 
inventor went abroad und settled the difficulty in a few 
hours. He was invited to do this by union officials on 
the other side, and carried a letter from the stereo- 
typers in this country. 

When the first autoplate was installed in New York 
the stereotypers’ union had about 200 members. Today 
it has 650 stereotypers and finishers at work, in addi- 
tion to 350 electrotypers, a striking illustration of the 
fact that labor-saving machinery ultimately does in- 
crease employment by increasing output. Any prospect 
of going back to hand drudgery would be vigorously 
opposed by stereotypers themselves. In the old days a 
hewspaper stereotyping room on hot summer nights 
“ame as near being an inferno as the stokehold of a 
steamer going through the Red Sea. It was nothing 
unusual for three or four men to be overcome by heat 
every night. Burns and strained muscles were common, 
and so was poisoning by lead and antimony fumes from 
the type metal. Today the “iron horse” does all this 
hot, heavy work automatically, casting stereotype plates 
from metal heated to 600 degrees, against the 750 de- 
grees necessary in hand casting. Instead of lifting hot 
metal and plates, machine operators simply pull levers, 
and a newspaper stereotype room in summer is now as 
cool and pleasant as any other department of the plant. 
So this invention besides being useful was werciful 


as well. 

Alfalfas 
A“ a result of investigations, an account of which 

is contained in the Journal of Agricultural Re- 
search for July 15, 1921, Messrs. R. A. Oakley and 
H. L. Westover, of the Bureau of Plant Industry, 
Washington, D. C., conclude that it is the day-night 
relation of alfalfas and not their reaction to tempera- 
ture that causes the development of marked differences 
between the seedlings of the various varieties when 
seed is sown at certain times of the year. By the 
proper control of the length of day, which can be 
accomplished in the greenhouse at any time of the 
year with little trouble or expense, and by the method 
used in the authors’ experiments, it is easily possible 
to distinguish between seedlings of the commercial 
groups of alfalfas. The tests can be so quickly and 
easily made that the method is offered especially to 
Experiment Station workers and engaged in 
alfalfa-seed certification work as a ieans of assisting 
in the identification of the various lots of seed. 
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Corrosion Investigations 


( 
CO 
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Some of the Controlling Factors, and How Account Is Best Taken of Them 


ire! ‘ Wwe I 
‘ ‘ ' ! I 
ni i ‘ 
mve ne t I I ‘ 
There ji } ( 
properties of the 1! I ] he | al a er 
of tron and steel difts wick en ibjects 
verious conditions of commercial require ( 
lcul purity, degasification, scientific nnealing, freedeo 
from slag inclusions, proper application of prot 
coutings, and exacting cure in all riage of the 1 n 
facturing process are factors which undoubted tend 
toward the production of the most satisfactory corro 
sion resistant product. 
From time to time non-technical investigators desire 
to conduct tests under their personal observation, These 
netes are submitted as an aid to their study and con 


tain suggestive procedures for corrosion test investiga 
tions 


Scientifically controlled corrosion investigations are 


valuable indicators of the service life of ferrous metals 
It is essential, however that all tests be carried out 
under exact uniformity of test conditions. This is true 
for both atmospheric investigations and accelerated 
laboratory immersion tes Al grudes of mate! 
under test must receive the same preparatory treatment 
and be subjected to like conditions. 

The following paragrap do in any measure te 


the whole story of corrosion test conditions, yet they 


will be of value, In that they bring to attention 
essential factors 

Ap atmosphet corrosion test is usually conducted in 
the following manne rhe full size eets whi ‘ 
chesen are uniform in length, width and gage se 
tions of sheets are not recommended for outdoor tes 
as the results obtained on small samples e hol 
conclusive and open to question 

Usually several sheets of each grade are used T ‘ 
test, so that when the results are obtained, such resu 
will be averages and not single instances. Flat sheets 
can be used, but in order to stiffen the sheets it i 
eustomary to corrugate all specimens uniformly 


The sheets are securely nailed to a wooden rach 
which has been erected in an open space in su 
manner that the entire test will be equ iv ¢€ < posed 

After the sheets are in readiness and the rack pre 
pared, all sheets should be nailed in place at the same 
time. It would not be satis- 
factory to place one grade 
on the rack and then wait 
a few days to place the re 
mainder The angle at 
which 
varies from 15 to 90 degrees. 
In choosing an angle it must 
be remembered that the less 
the angle the more severe 
are the service conditions. 
After choosing the angle, all 
sheets must be exposed with 
the same degree of slope 

In deciding on the locality 
in which to conduct the test, 
several points must be con- 
sidered. If the test is started 
in a congested manufactur- 
ing district where the sheets 
laden 


sheets are exposed 


are exposed to air 





Strickland 


By D. M. 




















A large number of samples undergoing immersion 
tests for corrosion 


from active reagents, 


ospheres or in air free 
With reference to the eoating pretection to be applied 
e commercial sheets chosen for atmospheric tests, 


nended. Bare, 


ere used for the Pittsburgh test as above mentioned. 


gaivanizing is reco uncoated sheets 
rhis was unfortunate in that the results obtained have 
so limited an application. The number of actual service 
installations where bare, 
Since tests should simulate actual service con 


uncoated sheets are used is 
trivial. 
ditions as near as possible, the choice of coated sheets 
for atmospheric tests is most desirable. 

To insure uniformity of conditions in immersion test 
investigations all variables in any way relevant must 


solution volumes, si 


y, 500 ec. for each specimen, The 
started ut the same time, Aby 
toward unequal evaporation of the corroding 
\ll experiments must be 
at least in duplicate (triplicate is even bet. 
weight each grade should agree 


entire test should be 
tendency 
liquid must be eliminated 
conducted 
ter), and losses of 
closely. 

Great care must be exercised to guard against ex- 
haustion of solution strength caused by the nature of 
the chemical reaction. It is necessary to remove the 
test pieces at proper time intervals and replace game 
in equal volumes of freshly prepared corroding media 

When it is desirable to discontinue the test all speci- 
mens must be removed from the solution at the same 
time, washed well in running water, scraped free from 
adhering particles, dried and weighed. The corrosion 
losses ure usually reported as loss in grams per square 
meter, or ounces per square foot of actual surface 
exposed. 

The investigator has an unlimited field from whieh 
to choose the corroding medium. By way of example 
solutions of the following chemicals might be men 
tioned: 

Ammonium nitrate, acetic acid vinegar), hydro 
chlorie acid, ammonium persulfate, sulfuric acid, alumi- 
Among 
the many examples where ferrous metal installations 
are subjected to such immersion conditions might be 
mentioned the dyeing industry, paper making, coal-mine 
equipment, manufacture and use of vinegar, chemical 
various acidulated 


num sulfate, and acidulated ferrous sulfate. 


plants, sewage-disposal systems, 
waters, water-purification plants, ete. 

The desirable strength of a given corrosive solution, 
and the best period gf solution change, vary for dif- 
ferent solutions. Aluminum nitrate should be in a3 
per cent solution and should be changed every three 
or other solutions the corresponding figures 
> days: hydrochloric 
acid, 38 per cent and 14 hour or 20 per cent and 2 
ammonium persulfate, 10 per cent and 24 hours; 
sulfuric acid, 5 per cent and 48 hours; aluminum sub 
fate, 20 per cent and 4 days; ferrous sulfate acidulated 
with 0.7 per cent sulfurie acid, 1 per cent and 24 hours. 

Immersion tests yield very valuable data when scien 
tifically conducted as here outlined. The test-variables 
as numerated are essential. To neglect any condition 
of uniformity means that misleading results are ob 
tained. Yet they are not so technical but that a carefal 
investigator who is desirous of obtaining true results 
ean easily follow them to a successful and reliable com 

clusion. It is obvious that 


days. 


ire: acetie acid, 3 per cent and 


HOUTS | 








the hig danger of immersion 
test investigations lies in the 
fact that carelessness or lack 
of definite knowledge results 
in test interpretation of a 
noneonclusive or contradi¢ 
tory character. 

When immersion tests te 
sults are published, a fall 
report of testing 
should accompany such Tf 
ports in order to insure the 
knowing reader that all ir 
mersion variables have bee 
considered. 

An interesting factor 
immersion test investigation 
is the increasing use of the 
single solution- volume, A 
large tank contains all the 
samples under test and 1s 








with smoke the atmosphere 
will be contaminated by the 
products of combustion and 


will be an “acid atmosphere.” Such was the air « ii 
tion surrounding the Pittsburgh tests as conducted 
the American Society for Testing Materi In such 


atmospheres the conditions of service are far from 
severe that all 


Such acid econ 


normal, and so unusually grades of 
material will fail comparatively early. 
ditions are further indicated by the fact that incrusta 
tions of ferrous sulfate will appear on the sheets after 
@xposul ., 

In a rural community where the air is pure the entire 
test will run several years before failures are obtained. 
Also, in sea air, where test conditions are again entirely 
different, the service life of the sheets under test will 


not be comparable with results obtained in “acid 


Atmospheric corrosion tests of metal sheets 
At ph tests of metal sheets 


The following are important: 
>and size. 


he considered. 
All test specimens must be uniform in g 
Samples 16-gage, 2x2 inches, are recommended as con- 








venient gage and size, although other measurements 
ll answer quite as well, provided uniformity is main- 


All samples must be free from grease, oil, rust, dirt, 
scale, mechanical injuries, surface irregularities, exces- 
sively deep stencil marks, ete. To remove scale all 


uld be uniformly pickled in concentrated 
hydrochloric washed well, and dried. 
Temperature conditions must remain constant. The 
samples should be carefully weighed, vertically placed 
in separate tumblers and completely immersed in equal 


Speciinens 





constructed that the samples 
hang on a glass rod without 
touching each other. The corroding solution can be agi- 
tated, aerated, drawn off, changed, analyzed, ete. 


Changes of Temperature Curl Concrete Roads 
7” has been recently found, in the course of exper! 

ments by the U. S. Bureau of Public Roads, that the 
edges of concrete roads curl up and down in respons 
to changes in temperature. The unequal expansion and 
contraction of the upper and lower sides of the com 
crete slab under the influence of heat cause this curling. 
At the time of day when the surface of the road be 
comes the hottest it expands more than the cooler 
under side and the sides move downward. At night 
when the edges cool, they curl upward. 
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for road shocks, etc. The number of parts 



































The “Rain-Drop” Auto 
By Eric A. Dime is the lowest possible, great simplicity 
. being obtained, and the length of the 
NOVEL feature of the automobile motor block being kept very short. The 
A show recently held in Berlin was motor is a 6-cylinder, water-cooled one 
the automobile illustrated herewith, of the Y type, with a third pair of cylin- 
which is in some respects a reversion to ders vertical in the middle of the Y. 
en. The first principles of the “horseless carriage” The center of gravity is about 70 mm. 
ie. Any type, while in others it embodies the (2% inches) lower than with much 
orroding latest aerodynamic data. The machine, heavier cars of ordinary construction, 
THUST be which has been christened the “Rain- e whereby the stability is increased very 
‘ven bet. drop” auto by its designer and builder greatly and curves may be taken without 
d agree Herr Rumpler, the well-known airplane danger at high speed. 
constructor—has a minimum air resist- Mechanically this new Rumpler auto 
inst ex. ance and is propelled by a motor of small mobile is very good indeed. It has no 
iture of horsepower compared to the size and type belts, chains or universal joints, yet in 
love the of car it propels spite of all this the rear axle is spring- 
‘e Same The leading points about this new auto supported. Its impulse and acceleration 
media are given herewith. To begin with, the at starting and the brake moment in 
I] speci. ear as a whole is shaped like a_ rain- stopping, as well as the “set” of the 
1e same |} drop, which assumes a perfect streamline wheels, are all technically correct. The 
ee from form—the shape of least resistance. This front wheels do not hit the frame and 
rrosion | form has been carried out from the ground wear the tires in making sharp turns, 
Square up. The chassis has it, as well as the und wherever there is rubbing friction, 
Surface # body itself. This shape results in the proper lubrication is provided. The front 
elimination of much discomfort that is axle is mounted independent of the frame 
which suffered by the passengers of the usual and passes through it without touching it 
cample, type of automobile, such as noise, heat The air resistance of both body and 
> men- and smell from the motor and of dust chassis is reduced to a minimum by 
arising from the road ; streamlining to the shape of a drop of 
hydro- The chassis is constructed of two wide ’ - waiter falling. This drop form is strongly 
aluni- pieces of pressed steel bowed like the maintained both with open as well as with 
Among | hull of a boat The front axle passes = closed cars, The roof of the limousine has 
lations through the frame without touching it, the form of an airplane wing, or aerofoil, 
zht be and flexible springs connect the two. The in profile whereby air resistance at high 
1-mine unsprung masses, Which produce swaying speed is reduced, A comparison = of 
emical are reduced to minimur while the TY the Rumpler with the old style cars as 
ulated spring-supported masses tl S t fori Bs to cross-section shows the former to have 
the maximum weight. The res s that but a fraction of the air resistance of the 
lution, the body swavs but slight! while the =“ a latter, The outside is completely smooth ; 
wr dif- #7 wheels cling to the ground nd bounce — sensntibiliniihinssttniiatsituiliigieviingleiea — the mud-guards are rudimentary airplane 
nas but little Consequen there Ss vel Wings; the lamps and spare rim brackets 
three little wear on tf tires nd the car is ar : a do not project, but are built into the body 
igures extremely steudy-riding Since the main er: — a itself. The spare wheels are neither on 
lorie | weights are located in one spot, the car — SE the side nor behind the car body, but are 
ind 2 f when turned out of its course, regains the Ut ert as ———}h concealed in the chassis, The front 
ours: ' road again quickly without tipping The te a ee eS , springs as well as the rear ones are fully 
1 sul- j springs are very flexible. A theoret vas Voy + — . Al} ma \\ | . built in with the exception of the rear 
lated ff perfect suspension is provided e the ie | he! Mins fais ‘ pH A oD” ends of the latter. Merely the ends of 
ours, placing of the seats between e axles é @& i — a bs Hy ome | at 4 Sy i the axles project beyond the chassis frame 
scien- * minimizes by one-half the motion imparted . en 1 f I ! ? eat ss und make air resistance. The exhaust is 
ables by road shocks to these. The chauffeur’s => Sens J ra — fi f | ingeniously concealed at the extreme rear 
lition seat is in front, in the middle, just bacl — ee! = pean _— — —_' = | end of the car The clutch pedal and 
> ob- of the front x le He has clear view ; _ | brake lever are inside the body, while the 
reful of the road and can run the car mucl = running-boards can be folded up when the 
-” eta agg Analg yar Sectional view and plan of Germany’s latest automobile production Saeed raerr a streamlining the air 
that usual. The variable weight—the passengers—being as the chauffeur, are both in front, and thus the rear penetration is unsurpassed and the dust question has 
rsion ; placed in the middle does not affect in the least the axle is but lightly loaded, while with this new car the been solved completely both for open and closed cars 
n the relative load of the front and rear axles, while the loading of the front and rear axles is practically the Passengers riding in the latter will have plenty of fresh 
lack constant weight is located at the two ends, the chauf- sume. As the driving and steering wheels are properly «ir and will no longer be annoyed by gas fumes, heat, 
sults feur being in front and the motor block behind. These loaded, skidding is impossible in wet weather, while «and noise, for the air stream is drawn back by the 
of a weights are always there when the car is running, and’ with the old style car this is a serious defect. radiator fan of the rearwardly-located motor. The oi! 
adic they keep the load constant upon the two axles. With The motor, transmission, and rear axle form a unit consumption is reduced to a minimum, and special pro 
the ordinary car the motor and transmission, as well which swings about the rear axle somewhat to allow vision is made to assure no leakage. 
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Right: Side view ; note the horizonta! mud-guards 


Left: Front view showing the superimposed headlights and the sidelights mounted on the ends of flat mud-guards. 
Two aspects of the all-streamline limousine 
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Potash, An Essential for Plant 
The Wide Scattering and Low Concentration of America’s Deposits, 


By George H. Dacy 


FEBRUARY, 19%) 


Growth 


and What We Can Do About It 














with an average 
about 87,000 tons of potash 
which was carried away 
the fumes previous to fhe 
inception of an __ efficign 
method of conserving them 
waste The largest 
amount of potash recovergg 
in this way since the pep 
fection of this salvage gy 
tem has been 1621 tons, 
which that year was 5 pe 
cent of the total supply pm 
duced in this country. The 
trouble been that the 
potash volatilized from some 
plants was small in 
amount to while in 
other instances so much dust 
was collected with the pot- 
that it did not pay te 
leach the material nor te 
ship it for direct use 
fertilizer. It is anticipated 
that shortly either a me 
chanical method of separat- 
ing the potash and dust du. 
ing collection will be devised 


gases. 


has 


too 


Save, 


ash 


as a 

















TIVE grentest phosphate 
| deposit in the world o« 
eur in the United States and 
ire made much of wheren 
our potash holdings, which 
ire more than twenty titnes 
as large, are little used Ix 
euuse the ure spread el 
such an extensive aren nd 
Imcnuse the deposits ure of 
hoy eoncentration, none oft 
them averaging much over 
l) per cent Most of the 
combinations in which pot 
ish occurs in tive natural 
state ire neither soluble in 
water nor in acid—circum 
stances which render their 
profitable salvage for com 
mercial uses almost impos 
sitile The f sources rf 
iil potash salts is a class 
of igneous rocks known as 
the feldspar group Weuatl 
ering and exposure lench the 
potash from these sufet le 
pesit vaults and lay it dow! 
in the soil, in the ocean or il — —————— — ——$$$_$_§_— — 
nland depression Subse Dryers in a California plant where potash is extracted from kelp 
quentt when the vate nto 
which this potash |! : been ent ed ¢ iporates, soluble ented with this nd tl t method of reclamation and 
deposits are formed rhe potash liberated from d ge and e built he foundation for what po- 
integrated rock is taken up and stered in plants and entiully promises to develop into a national industry 
nay be recovered by burning the plan Hence there vhich to a ee n exter if prope handled, may be 
ire three natural sources of potasl roc i lakes ble to compete with the i ported potash tro France 
luble deposits and plant 1 eri nd Germany 
Kvery plant needs potash if it is to make he nd Attempt } e been 1 de to use the mineral rocks 
vigorous growth and profitable crop eld re possible n potas direct is fertilizers, but the results 
only vhere the reel growing plan ! ‘ ‘ ) ‘ been fave le, the expenses of application 
plenty of this food Potash starvation evidenced eing out of 1 \ e benefits obtained from such 
when the leaves of the plant he e br nound un ractices, Phe practi plan perfected has featured 
healthy looking and the stems be« e we nd brittle e treatment of the iterial with acids or in other 
Plenty of potash enables a plant better 1 resi the vs to render thie sh soluble before using it for 
attacks of fungous disenses, it produces fleshy fruits ng prose The fact that most of the min 
of fine flavor and texture and it pr le enaunee s na s re ‘ low in potash content has 
essential to normal growth and development A pre | ed t yer el s lthough successful 
lem which has long been of particular concern to the ethods extract | rendering soluble the potash 
national Department of Agriculture has been the matte ere devised, the value of the fertilizer freed did not 
of making the most of our natural potash supplies ustil the expenses of these operations, Up to this 
The government experts have investigated and experi- tine unfortunatel ne ne-run rock has been dis- 
overed in the United States which contains as high a 
percentage of potash as the deposits of Germany and 
France in which the potash is already soluble The 
most suaflsti tory results have obtained from recover- 
ing potash as a by-product from some of the industries 
where potash-rich rocks are used as raw materials 
e The Federal Bureau of Soils reports, “A study was 
_aece ener —— — = made of potash recovery from rocks which showed that 
— Seen Fa ease me © ; ~~. - the most practical results ocenurred where silicate rock 
- " . i. ; was ignited with lime as in the manufacture of cement, 
ee a 7s or by the digestion of the rock with lime and water 
én ; : * under pressure. In the first process potash is vola 
W hiv ; ; ima? - 7 tilized and passes from the kilns in the process of 
«a f ih y . . -_ 
MO ie = J burning, being collected on electrical precipitators, 
while in the second it passes into solution during the 
it digestion In both cases the residue is suited for the 
manufacture of cement or other building material. At 
the present time both of these methods evolved by the 
7 government soil. chemists are being developed on a 
commercial scale.” 
“The process of digesting the potash silicates with 








lime and steam under pressure has occupied our atten 
tion and for Mr. 
Ww. il Bureau of writer 
interviewed “and it 
‘an readily 


some time,” said 


Soils 


research activities 
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recently, has pos- 

be 
high 
This process is now being devel- 


for the treatment of green- 


sible with pressure such as ¢ 


in 1 
extraction of potash. 


he industries to accomplish a very percentage 


oped on an elaborate scale 

sands—vcertain soils occurring along the Atlantic Coast 
fror Delaware and New Jersey on south to the Caro 
linas, whi ire rich in potash—with the object of pro- 
ducing bri nd other building material in addition 
to potash. As market is found for such building 
materials, this doubtless will prove a profitable but 





limited source of potash.” 





Potash salts obtained from the brine of 





produce 
annually, 


domestic cement 
86,000,000 


The plants in this country 


Searles Lake, Cal. ipproximately barrels of cement 





system of reducing the 
of which can 


or a 


amount dust 


escape from the cement plants will be perfected. 
Potash can also be recovered from blast furnaces 
as it is volatilized as an impurity from ore, coke and 
limestone used in the charges. The Bureau of Soils 
is now investigating such sources of potash recovery 
and has already ascertained that the percentage of 
potash in the dust that esciipes from some blast fur 


naces is much higher than that contained in the richest 
cement dust. llowever, the practice at most blast 
furnaces is to purify the gases by the use of a wet 
purification system which causes the potash fumes fo 
be lost so far as commercial recovery is concerned 
The federal authorities are now striving to perfect 
a dry purification method which will permit of the 
suving of this potash as they have demonstrated that 
such a system would feature the conservation of potash 


a low 
The world’s largest potash deposits in Germany and 
Alsace were formed by the shutting off of an arm of the 


at 


cost. 























Retort furnace used in getting the potash out 
of the sea-weed 
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sea by a peculiar bar of land which acted 
like a trap permitting the sea water to 
flow into the bay at high tide, but, sub- 
sequently, not allowing these waters to re- 
eede as the tide ebbed. As these waters 
evaporated, soluble deposits of potash and 


other salts were built up; and, finally, 
when the bay was permanently land- 
locked, a large area of salts in some 
places 5000 feet deep had been stored 
away. Small deposits in western Ne- 


braska, California and Utah have resulted 
in this country the evaporation of 
fresh lake water. 

“The lakes fron 
have been formed 


Tron 


these deposits 
been 

sin ply 
brine 


which 
have not evapo- 
been 


which 


rated completely, but have 


reduced to a potash bearing 
in some instances contains as much as 25 
per cent of potash,” remarked Mr. 


Ross 


during our conversation. “This potash is 
recovered by pumping the brine from the 
lakes, concentrating it in special evapo- 
rators and finally drying the chemical in 
rotary kilns. During a recent five-year 
period, the recovery of potash from these 





lakes represented 43 per cent of our total 
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city of potash; the commercial treatment 
is tco costly to be practical under normal 
conditions. At present, the Bureau of 
Soils is experimenting to determine a 
practical method of saving potash from 
kelp which can be practiced during normal 
times. Uncle Sam reports that by sub- 
jecting dried kelp to destructive distilla- 
tion, there can be volatilized such products 
as ammonia, oils, and pitch in 
such a manner that potash salts, active 
carbon and iodine may be recovered from 
the residue. The results show that these 
other products will yield sufficient revenne 
to enable the recovered potash salts to be 
marketed successfully in competition with - 
potash of foreign origin. 













creosote 



















A Seaside Vineyard 
HE grape finds, in latitudes widely 
scattered, the conditions necessary for 
its development. It is only necessary that 
it receive in abundant profusion the light 
and the vivifying heat of the sun. Never- 
theless, it is something of a shock to find 
vineyards along the Atlantic 
France, down at the foothills of the Pyre- 












coast of 















domestic production, and the future of the 
industry will depend principally on gov- 
ernment experiments now under way to 
improve these methods of extraction. It 
is hoped that solar radiation may be har- 


this would markedly 
This is possible as the concentra- 


nessed for concentrating the brine: 
reduce the expenses. 
tion of the brine as it 
during the dry season.” 

“The deposit at Searles Lake, California,” continued 
Mr. Ross, “is the largest natural storage of soluble pot- 
The salts in the brine 
soluble 


occurs in: the lakes is greatest 


ush salts in the United States. 
of this contain amounts of 
borax which is Hence it 
sary to eliminate this material from the potash by the 
This method has 
pre- 


lake considerable 


injurious to crops. is neces- 
erystallization of the recovered salt. 
been perfected to the extent that the potash as 
pared for use in fertilizers contains less than 0.5 per 
cent of borax, an amount which is not in- 


1, General view, showing terraced vineyard on sand dunes. 
on the earth side 


; above, the higher one toward the sea. 3. 


The vineyard by the sea 
sultant manure. A second portion is used in alcohol 
production, the still concentrated and 
used as potash ferti'szers. The remaining portion, about 
one-half of the to al, is subjected to a special precipi- 
hich abstracts the residue 
molasses. Potash occurs in the 


residues being 


tation sugar re- 
maining in th 
m this process and is recovered by evapora 
found 


process 
waste 
water i.‘ 
tion However, unless 
to yield other valuable products besides potash, it is 
doubtful if ever much more than 4000 tons of potash a 
year will be salvaged in this manner. 
rhe extraction of potash from kelp 
practical during the war only as a result of the scar- 


these waste waters are 


was rendered 


2. In the foreground the low fence 
A close-up of the vines 


nees and within a mile or two of the sea. 
Vineyards, to be found at va 
rious points along the dunes of the Medi 
terranean shore, but their situation is or 
dinarily such as to protect them against 
too abundant rains and heavy winds, 

At the Anglet vineyards illustrated 
young vines are protected merely by palisades of tam 
arisk branches which surround them on all sides 
Stakes driven into the sand from point to point keep 
these barricades firm, while rows of disposed 
horizontally, contribute still further to stability in the 
face of the north wind which is in this region the prev 
alent one of winter. 

The sight of a prosperous vineyard so close to the 
ocean goes to prove that the vine, just so it has suffi- 
cient heat from the sun to bring it to normal ripeness, 
will accommodate itself to pretty much any sort of soil. 
But who would have supposed that on the 














sure, ure 


herewith, the 


poles, 





jurious to plant growth.” 

Sugar beets, kelp and to- 
baceo are all rich in potash, but none of 
these materials except kelp is treated pri- 
marily for the recovery of potash, al- 
though their wastes are utilized in this 
manner, Frequently, these are 
distributed over such a large territory that 
it is impractical to attempt to recover the 
potash. For example, the total amount of 
potash in the ash of weod burned as waste 
and that used for fuel amounts to more 
than 140,000 annually — which is 
about 56 per cent of the amount of potash 
Which we customarily import during nor- 
mal times. The great majority of this 
Potash emanating from wood ashes is lost 
80 far as economic use for fertilizer pur- 
poses is concerned. 

A heavy expense is involved in evapo- 
rating the large volume of water from 
kelp and sugar residues. The total potash 
in the average annual sugar-beet crop 
amounts to approximately 20,000 tons. 
During manufacture, this potash remains 
M solution and a certain part of it is 
found in the final*molasses, a goodly por- 
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tons 
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shores of the Bay of Biscay, where the 


waves beat up with such terrific force, 
one would ever see a plantation of vig- 


orous grape vines? 

Yet the proprietor of this establishment 
does not give to his vines any more ex- 
traordinary care than his contemporaries 


in more usual situations, He prunes 
them, he supplies them with props, he 
keeps them well hoed and weeded; and 


this half-century they have been bearing, 
each year, an abundant crop of biack and 
white grapes. 

Finally, even more curious, this original 
Pyreneean vineyard furnishes in addition 
most excellent table raisins; for after in- 
telligent and patient observations, its pro- 
prietor has found how to bring about the 
variations appropriate to the particular 
climatie conditions and to the physical 
nature of this sandy soil. He has 
ficed quantity for quality, and if the bot 
tles of old Anglet in his cellar are not as 
numerous as those of other vintages, their 
contents possess no less a delicate bouqnet. 
Needless to say in view of its long record, 
he has been able to make a complete com- 
- mercial success of this extraordinarily sit- 


sacri 








tion of which is fed to live stock and ulti — 
mately recovered for fertilizer in the re- 


Giant kelp of the Pacific coast, one of the organic sources of potash 






uated grape farm.—By Jacques Boyer 
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Better Use of Low-Grade Coal 


A Coking Furnace of Novel Design Which Greatly Enlarges the Bounds of the Steel Industry 


MONG recent inventions is that of Arthur Roberts, 

an Illinois engineer—a new oven which admits of 
coking non-coking types of coal that heretofore have not 
been available for such disposition. Hitherto the vast 
fields of Illinois and indiana coals have been useful 
only for steaming purposes and have sold for anywhere 
from $10 to $25 an acre, as compared with prices of 
$1500 to $3500 an acre for special-purpose coking coals. 
The inception and perfection of the new coke oven vastly 
increases our coking-coal Heretofore, only 
three per cent of our coal supply has been 


resources, 


By George H. Dacy 


lower temperature than is possible in any other coke 
ovens. It produces a better quality of by-products than 
other ovens because it utilizes only the required heat 
of distillation in proper volume, and does not have to 
depend on abnormally high heats essential in other 
ovens in order that a sufficient capacity of coal per 
oven per day may be developed. 

Unlike other coke ovens, the Roberts oven is so elas- 
tic that it will handle any kind of coal without costly 
alterations. The tendency of all coke producers was to 


scale in cities of the Corn Belt states. The Mississippj 
River provides cheap water transportation for the 
transfer of the ore from the northern ranges to cities 
located along that mighty stream. Non-coking cvals 
can now be used to produce coke for converting this ore 
into steel. Take, for example, the case of St. Louis. 
The middle western and southwestern steel markets 
served advantageously from St. Louis as a center con 
sume more than 10,000,000 tons of steel annually. The 
use of the new coke ovens will promote the potential 

production of a majority of this steel 





adapted for coking. Thes@ valuable de- 
posits have been centralized in the con- 
gested sections of the Virginias, Pennsyl- 
vania, Kentucky and Alabama, and steel 
manufacturing industries have been 
moted in those neighborhoods proximate 
to the supply sources of coking coals. 

At one middle western plant, a 
total of SO of the new 
been installed, consisting of two batteries 
of 40 ovens each, which their 
finished product at alternate intervals. 
These ovens handle 1200 tons of coal at 
a charging and in a period of 14 hours 
convert it into high-grade coke and its by- 
products. The novel coke oven is of the 


coke 


coke ovens has 


discharge 


narrow type and flueless. It has been 
tested out officially and approved by the 
United States Bureau of Standards. As a 
result of its use, Illinois coal yields 72 


per cent by weight of a satisfactory 


smelting coke, and produces such by- 








close to the localities where it wil! be 


¢ used. 


Germination of Light-Sensitive 
Seeds 
HE Botanical Gazette for April con 
tains an important article by Wright 
A. Gardner on the effect of light on ver- 
mination of light-sensitive seeds. In jis 
investigations Mr. Gardner attempts 
discover the fundamental relation of li; 
to the germination of seeds, and to show 
just what light does to start germination 
The seeds of about 15 different species ani 
varieties were used. The author presents 
his results in tabular form and conclud 
The of Rumer crispus, Datura 
Stramonium, and Phoradendron flavresc 
were found to be light sensitive. The 
mination of seeds of Rumer crispus and 
Phoradendron flavescens was promoted | 
light; the germination of seeds of Datu) 


seeds 








as 3.5 to 4 gallons of light oils, 
30 pounds of ammonia 
11.000 eubiec 


products 
10 gallons of tar, 
sulfate and an 
feet of gas per ton of coal. 

Illinois coal is now yielding a quality 
of metallurgical coke which is producing the highest 
iron used in the industries on fewer pounds 


average of 


grades of 
of coke per ton of metal than has been possible in the 
grades of coking coal 


where the very best 


The new 


past, even 
were employed coke ovens facilitate the sal- 
vaging of all the valuable by-products even more effi- 
and 

long coking 


In Europe the greatest efficiency 


ciently than by the methods appliances used in 
Kuropean 
universally practiced, 


the coking oven, because according 


countries where the period is 
is not realized fron 


to overseas methods it takes from 30 to 36 


Sectional view of top of the battery of ovens, showing extension mains from 
ovens to hydraulic mains, crossover pipe which carries gas to the by-product 
apparatus, and elevated rail on the buckstays on which the car runs 


utilize the wider types of ovens, until Mr. Roberts be- 
gan his early experiments which have been extended 
over a period of 12 years and which have been respon- 
sible for the production and perfection of the new 
oven, His researches demonstrated conclu- 
that the narrow types of coke ovens are more 
efficient and now are universally 
popular. All other ovens employ the skin-friction proc- 
heat utilization while the Roberts’ oven empha- 
utility of the impingement-of-heat process. 


Roberts 
sively 


ovens of this variety 


ess of 


sizes the 


Stramonium was hindered by light. 

Abrasion and removal of coats 
walls) of Rumer crispus seeds promot: 
their germination in darkness. 

Treatment of seeds of Rumesx crisp 
and Oenothera biennis with concentrated sulfuric ac 
caused an increase in the percentage of germination j 
darkness. 

No reciprocal relation between the effects of light 
and temperature was found. Light was not necessar) 
for the absorption of sufficient water for germination 
Injection of water did not yield increased germination 
in darkness. Almost all kinds of single electrolytes 
regardless of the nature of the ions, seemed to promote 
germination of seeds of Oenothera biennis, Nicotian: 
Tabacum, and Thapsus 


(ove! 


Verbascum 





hours to coke an oven of coal, whereas in 
this country the processes are expedited 
as much as possible, the usual coking pe- 
riod ranging from 17.5 to 19 hours. 

The American system of rapid coking 
has featured the operation of the 
ovens at very high temperatures, with the 
that the ovens deteriorate rapidly 
while many of the hydrocarbons are 
eracked so that inferior by-products are 
produced. The new coke oven recently in- 


coke 


result 





vented corrects all these previous defects, 
being operated at a low temperature which 
uninjured the hydro 
This oven not 


suving 
carbons and by-products. 
only makes a fine grade of coke from the 
non-coking 
produces a finer quality of coke from the 
specialized coking coals than ever pre- 
viously has been obtained. These ovens 
are more durable and efficient, while their 
operating expenses are much lower than 
those of the old style. The new types of 
coke ovens are the largest and strongest 


permits of 


varieties of coal, but it also 








darkness. Embryos of seeds incubated i: 
light became more acid than 
bated in darkness. Light seemed to act 
vate lipolytic enzymes which hydrolyze: 
fats to fatty acids. 

The germination of 
crispus in darkness was promoted (in 
creased) by hot water treatment, abra 
sion, treatment with concentrated sulfuri: 
acid, sodium sulphocyanate, and hydrogen 
peroxide. 

The germination of seeds of Nicotiana 
Tabacum in darkness was promoted by 
soaking in solutions of hydrochloric acid, 
sodium sulphocyanate, and hydrogen per 
oxide, as well as by the use of many single 
electrolytes as substrata. 

The germination of seeds of Verbascum 
Thapsus in darkness was promoted by the 
action of light, fluctuation of temperature 
during incubation, alternating high and 
low temperatures, soil, and many single 
electrolytes as substrata. 

The germination of seeds of Oenothera 


those incu 


seeds of Rume, 








that were ever built, while they feature 
the outstanding advantage that every 
operation center is of easy access and not 
remotely situated away down in the hot 
temperature zones as is the case in many of the old- 
fashioned ovens now in use. 
This oven is a 
create economically and efficiently in a 
the conditions required for the coking of coal. It is 
extremely flexible in producing and applying the agency 
required to coke the coal, and permits of changing the 
conditions with the requirements of every 
type or variety of coal. It cokes a larger. quantity of 
coal per oven per given unit of time than any other 
oven ever built, and it performs this work at a much 


scientific machine built to 
flexible way 


modern 


to comply 


Battery of 40 of new type by-product coke ovens. The car, which carries 15 
tons of coal, is shown suspended on the rails over the top of the ovens 


Each individual part of this new type of oven is de- 
signed to perform in the most economical and efficient 
manner its special function without saddling any extra 
burdens on the other parts. This feature has been 
more or less neglected in other coke ovens. 

The invention of a coke oven which will coke non- 
coking varieties of coal vastly extends the operations 
of the American steel industry, which previously has 
been restricted in development to those sections close 
to the supply sources of coking coal. It permits of the 
potential development of steel production on a large 


biennis in darkness was promoted during 
certain seasons by hot water treatment. 
sulfuric acid, preliminary incubation at 
low temperature, incubation in alternating 
high and low temperatures, and single electrolytes as 
substrata. 

The germination of seeds of Daucus Carota in dark- 
ness was promoted by increased oxygen pressure and 
preliminary incubation at low temperature, while it 
was hindered by soaking in hydrochloric acid and by 
the use of single electrolytes as substrata. 

It appears that, while these experiments are not com- 
plete enough, as regards either species or conditions, for 
final conclusions, it would be safe to say that the treat 
ments used, in general, promote germination. 
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Taking the Fire Hazard Out of the 
Oil Tank 
iE immense losses due to fire caused by the con- 
1 tents of large oil or gasoline tanks igniting, have 
been made impossible by the construction of a new type 


of oil tank, or rather an oil-tank cover, which abso- 
ljutely protects the contents of a big container from 
conflagration, even though fire be built on its very top. 


Heretofore efforts to protect stored oil and gasoline 
ha been confined chiefly to making the stationary 
! of the tanks air tight and closely joined to the 
ical walls. The new principle used in this recently 
levised protector is that of a floating roof which rides 
1 the surface of the oil regardless of its level and 
all times prevents its exposure to the air. In this 
W the roof is of value in preventing evaporation, as 
well as in preventing fires. 
order that the roof may ride easily on the oil and 
rise and fall with the changing level, the diameter of 


ven roof is several inches less than the diameter 
of the tank. For a 50-foot tank the roof diameter 
would be 48 feet. The remaining space between edge 


ie roof and tank wall is filled by ingenious gravel- 
filled buffers, which provide a sort of cushion that 
rides over any irregularities in the tank wall. 
gravel earriers are built of 10 or 12 gage metal 
and are each hinged to the roof and held in place by 
means of a spring. 
for the purpose of demonstrating the absolute pro- 
tection afforded by this invention the makers have fre- 
ently piled brush on the top of one of these roofs 
then after saturating it with oil have set it afire, 


easily 


These 
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On the roof of the new oil tank, which rises and 
falls like a gas tank 


2.5 Ibs.; 4-in. pipe, 4.5 Ibs., and 6-in., 7 Ibs. The threads 
are well formed and can be made with hand-threading 
machines furnished by the manufacturer. Even 6-in. 
pipe can be threaded by hand. 

It is at present made in only 7-ft. lengths or shorter, 
and it can not be provided with fittings of like material. 
Lead-lined iron ells and tees are furnished to go with 
the pipe, also combination couplings for connecting it 
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Container System in Operation on British 
Railways 

E recently illustrated a system of container cars 
which is in operation on the lines of the New York 
Central Railroad, and the accompanying photographs, 
for which we are indebted to the courtesy of the Rail- 
way Review, show the containers used for freight and 
mail service between London and Belfast, by way of 
the London and Northwestern Railways. The contain- 
have been built with the following dimensions: 
length outside, 6 feet 11 inches: width outside, 4 feet 
8 inches; height, including wheels, 7 feet 1144 inches; 
and the capacity of each container is 154 cubic feet. 
They were designed for the rapid transit shipment of 
parcels and baggage between train and boat at the 
Fleetwood docks, frum which the Belfast steamers sail, 
and between the boat and quay at Belfast. They are 
earried on 45-foot flat cars, accommodating four con- 
tainers each. The framing of the containers is on the 
outside, and they are finished with flush and 
varnished on the inside, so that there are no projections 
to damage the contents. At each end of the containers 
is a door through which, when on the truck, they can 

be loaded or unloaded from either side of the train. 
Two steel lifting-slings are fixed around the bottom 
and terminate at the top 


ers 


walls 


and sides of each container, 


in eyes for the chain hooks of the lifting cranes. Each 
container is carried on six broad-faced wheels, the 


center pair being slightly larger than the two outer 
pairs, so as to make it easy to handle the containers 
on the quay side. 


Each container is secured on the car by four chains 














Flat car on the London and Northwestern, carrying four of the containers in which small package goods are now being shipped 


Despite the intense heat of such a test, the oil below 
has never caught fire, even the edges being thoroughly 
shut off from air by the gravel-filled buffers. 


New Kind of Pipe Made of Fiber 
A NEW kind of pipe has been put on the market 
4 which, it is believed, will solve many troubles 
new encountered in steel and other straight-line pipe. 
It is claimed that sulfuric, hydrochloric, acetic and 
other acids do not injure it and that chlorine gas will 
not harm it. 

Its strength, unlike that of wood pipe, is not depend- 
ent on iron bands, but is inherent in the pipe itself, 
siys an authority. A little paint scratched off wood- 
stave pipe and the bands will corrode, leaving it no 
longer watertight. The joints of this pipe are, more- 
over, screwed and therefore reliable. 

As for weight, however, it is one-quarter that of iron 
or steel pipe; as for strength it has stood 4124 pounds 
per square inch of cross-sectional area applied exter- 
nally, and 782 pounds applied internally. It is recom- 

ended by the manufacturers for use under a pressure 
not exceeding 600 pounds per square inch, as they 
ssert that it is capable of withstanding much greater 
pressures under actual working conditions. 

The Massachusetts Institute of Technology has shown 
that it expands only twenty-six ten-millionths of an 
inch per degree Fahrenheit. Sudden changes of tem- 
perature do not affect it, but it is not recommended 
or use in conveying steam or hot water at over 180 
leg. F. teing light, 25,000 ft. or more of 3-in. pipe 
an be carried in a single carload. Two-inch pipe 
veighs 114 lbs. per ft.; 2%4-in. pipe, 2 Ibs.; 3-in. pipe, 


with iron pipe and pumps. The fiber pipe can be leaded 
into cast-iron fittings. The cost is unexpectedly low, 
and it can be installed for half as much as metal pipe, 
because it is light and easy to handle. A coating of a 
specially-prepared paint makes the joints airtight. No 
tools are needed to lay it. 

















The single container, showing the wheels on which 
it is mounted 


which are hooked to the eyes of the lifting slings and 
lead down to the sides of the car, the slack being taken 
up by screw shackles. Steel channel-bars adjusted 
across the top of the car sides assist in keeping the 
containers in place. 

According to our contemporary, the containers have 
proved very satisfactory. Delay in transit is obviated, 
and since the freight travels under seal from the sender 
to the receiver, the risk of theft is eliminated. Their 
use does away with four distinct handlings, and this, 
of course, reduces the liability to damage, the goods 
being carefully and closely packed. This result is shown 
by the marked reduction in complaints and claims which 
has been noted since the containers were put in service. 


Iron Corrosion by Carbon Dioxide 

N instance in which the corrosion of iron pipes was 
A directly traceable to the presence of carbon dioxide 
in steam is reported by a writer in a German chemical 
paper. The wrought-iron pipes carrying away the con- 
densed water from the steam -radiators employed to 
heat the air in a large drying plant were found to 
suffer greatly from internal corrosion, so that they had 
to be renewed about every six weeks. Investigation 
led to the conclusion that the cause must be sought in 
the steam, or, rather, in accompanying the 
steam, the most probable being carbon dioxide in con- 
siderable amount. On pursuing the matter further it 
was found that the water-softening plant for the boilers 
was not up to its work, and allowed a large proportion 
of calcium carbonate to pass into the boilers, where it 
deromposed, the whole of the liberated carbon dioxide 
accompanying the steam through the heating system. 


agents 
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Factory-Made Houses that Nevertheless Mark a Return to the Ways of Our Grandfathers 


By A. H. Scott 


sarily spends considerable 





» i HROUGHOUT New Eng- 


land there are standing “ 
today many farmhouses and ez 


town residences of from 


SS 
s 





seventy-five to. two hundred 
years old which are still as 
habitable as when originally 
built. These old houses were 
built when materials and 
labor were comparatively 
cheap and the lumber and 
hardware employed in their 
construction were first class 
and the work done painstak 





ing and fine. In former days 
of hand work artisans took 
great pride in fitting even 
the minute and unseen parts 
so carefully that no strue- 
tural weakness would de 
velop to mar their work as 
time went on and the build 





time sorting them over and 
nailing them together. The 
lumber is first dressed on al! 
four sides and then cui age. 
cording to drawing in sets 
of five, as this is the :iini- 
mum number of any design 
which it has been found eeo- 
nomical to fabricate at one 
time. To prepare the ima- 
terial for five houses re. 
quires only seventy working 
hours at the mill, all the 
sawing for five duplicate 
houses being done by one 
man, who has to make but 
one reference to the draw 
ings for each set of five of 
any one part. These pzurts 
are piled in sets of five ind 
move forward to the assi 

blers, who nail the framing 
nuterial together and n 








ing was subjected to rigor 
ous climatic changes On 
the other hand, we have to 


day the average house put 
up by the speculative builder which in a decade or two 
will be a shabby-looking structure inside and out, par- 
ticularly if it is a two or three decker which has been 
rented and not lived in by the owner. If these build- 
ings had been fabricated with care and the same style 
of framing employed as that used by our ancestors 
they would not show nearly such rapid deterioration 
even under the modern rental system. 

\t present the nation-wide slogan is “Own your own 
home,” and it is a hopeful sign that the drift does 
seen to be in this direction, as the majority of build 
ing permits being issued just now are for the erection 
of small single houses to be used as homes by men of 
average means. Such houses are usually built under 
individual contracts and the progress made watched 
over day by day by the prospective home owner, who, 
having prospects of spending a considerable part of his 
life under its roof, sees to it, as far as he knows, that 
no slipshod work or faulty material enters into its 
construction 

In our forefathers’ time when a home was to be built 
the foundation was made ready and the frame assem- 
bled flat upon the ground, and when all was ready the 
homesteaders in the vicinity gathered for the house- 
raising The work of raising the framed sections into 
position and pinning them together was quickly accom- 
plished, and not infrequently the building was com- 
pletely sheathed in and roofed over by sundown. This 
fruming of the building on the ground in advance 
necessitated diagonal bracing of the members in order 
to hold them together while being raised. This diag 
onal bracing is also the seeret of the strength and 
lasting structural qualities 
of so many of these fine old 
homesteads, and unless they 
have been neglected or un- 
inhabited and thus fallen 
into actual decay few of 
these old houses will be 
f plumb or to 


found out 
have developed other struc 
tural faults 

The modern method of 
preparing the wall-support- 
ing structure is termed 
“balloon framing,” the stud 
ding being set in a vertical 
position with no diagonal 
bracing of any kind, the wall 
depending for its rigidity 
merely on the sheathing 
which is nailed to the out 
side and to a slight extent 
upon the lat! This method ax 
of framing has led the pres- 
ent generation to become ac- 
customed to seeing unsightly 
cracks appear in the plaster 
+) 


floors drawn away from ne 


baseboards and doors that 





Frames in position in the order of their erection 


the lath to pull from 
and crack the plaster, ¢ 


» average man’s credit is a prob- 


in conveniently-handled sections ready 


built on a uniform plan of internal 


individual pieces and 


ber the parts thus formed 

The diagonal bracing is all 
cut from material which would ordinarily go to wast 
if the lumber were hand-sawed on the premises. 
tuke a specific instance, many piazzas are seven feet 
wide, an odd width which results in much waste of 
good material. The piazzas of this line of houses are 
therefore made eight feet wide, the left-over four feet 
from standard twelve-foot studding being used to mak« 
two two-foot diagonal wall braces. Thus a saving is 
not only made, but strength is added to the build 
and a more spacious piazza is secured. The diagonal 
bracing is also used between studding of partitions, 
where it serves as a “fire stop,” a feature demanded 


wherever building inspection is in force. The sections 
when completely assembled are made to fit perfect! 
and in addition to being numbered are otherwise so 
marked that no time will be lost in fitting when 
house is being erected. The assembled sections are so 
designed that they will load well on a flat car, one « 
usually being sufficient to carry the framing and other 
material for one house. Such materials as brick, plas 
ter, sand, ete., are not included, as they can usually 
be more advantageously obtained at the place where the 
house is to be built. 

The accompanying illustrations show various stages 
in the erection of a house fabricated on this principle, 
the actual time required for erecting and securing the 
first-story wall-framing of this particular house being 
thirty-eight minutes. 

In order to raise further the standard of small-house 
construction a number of precautions not usually con 
sidered are observed to insure lasting quality and a 
satisfied home owner. The first step is to provide a 

footing for the cellar walls; 
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this is a layer of rich con 
erete six inches thick and 
eighteen inches wide upon 
which the concrete walls are 
built up. The effect of this 
is to insure an absolutely 
firm foundation, which pre 
vents cracking or settling of 
the cellar walls and cons 
quent sagging of the whole 
structure. Sills and other 
ee semi-exposed parts, such as 
% window frames, are tarred 
oe or linseed oil treated to pre 

5 \) = vent absorption of moisture 
which thus eliminates alter 

nate wetting and drying s 
conducive to timber decay 
Special care is taken when 
putting on sheathing. Ordi 
narily these boards are 
nailed on with little care 
regarding tight joints, and 
often there are spaces a halt 
inch wide between’ them 
The proper method is to us« 
tongue-and-groove lumber 
put on diagonally, over 








appear to have been made 


too 


large for their casings. Showing the sections being raised, and how they fit together 


which a layer of three-ply 
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cars to the side slopes. At this point the 





waterproof building paper is used. This 
waterproof paper is always used whether 
the finish be of clapboards, shingle or 
stucco, and insures a wall through which 
no dampness can penetrate. The diagonal 
method of sheathing adds further to the 
rigidity of the structure and takes care 
of any possible shrinkage. Instead of 
being merely placed in position, the cellar 


windows are set in concrete and well 
packed to prevent the entrance of 
draughts. Often a cellar window frame 


will carry so much weight that if made 
of light material it will cause the build- 
ing to sag. The two-inch ash frames em- 
ployed in making the cellar windows of 
these houses, however, are blocked in two 
places, as will be observed by referring 


to the cut. All window frames are 
flashed with zine, which is, of course, 
non-rustable, this being an important 
precaution which effectively keeps out 








chutes emptied into other chutes leading 
down into the lining space. The concrete 
coming from a central mixing plant was 
lifted into the hoppers and chuted down 
to the spaces to be lined. The hoist on 


the secondary traveier car joggled. the 
chutes up and down while pouring the 


concrete, and the chutes were raised also 
as the concrete rose in the space being 
filled. 

A 90-foot section could be puddled and 
concreted in a working day by using these 
forms, it is claimed, and the framework 
was pulled ahead by its own power for 
the next day’s work. 


Garage the Dwelling-Place While 
the House Goes Up 
ITH the building-material market 
playing vigorously on the up-and- 
down seale and things in general still un- 
decided, several prospective home builders 
in Lincoln, Nebraska, have adopted a 
rather unique solution. Rental of apart- 








wind and water. Bay windows, which 
are usually a disappointment because of 
draughts which enter from below, are 
protected at this point with a sheet of 
heavy canvas, first shrunk in salt water, 


followed by several coats of white lead 

and linseed oil. In putting on the roof 

the utmost care is used. The best grade of 3-inch by 

18-inch cedar shingles are used, being laid 5 inches to 

the weather, with galvanized non-rustable nails, which 
kes the roof covering three courses thick. 


Lining a Creek with Concrete 
k* IRMS designed for quick and easy resetting as well 
as great adjustability to position on tangents or on 
curves were used in recent work during the deepening 


Finished house built about a mill-made frame 


ends of the face plates. The units, on curves, were set 
at a minimum distance of 12 inches apart at the top of 
forims on the inside of curves. Here the planking was 
cut to fill the existing intervening spaces. 

After the forms were set the track was properly 
alined between the two outer edges of the invert. 
Upon rolling the forms forward the form faces were 
jacked out to the back line or the earth face of the 
concrete side-walls. The space between the form-faces 


ments maintains its stand at the same 
high rates, and with this in view the 


parties in question are erecting buildings 

on new and relatively 

the Peck’s Grove addition in the edge of town. 
buildings are being furnished in beaver board and 
plaster to tide the families over the winter. Next 
spring they will be vacated when the homes have been 
built, and then used 
Mr. Fred Yocel, a contractor, claims the idea as his. 
He put the proposition to one of his clients and the 


low-priced sites in 
These 


as garages, 


result was that the first building was started. The 
buildings as a whole are on temporary foundations, 














Left: 


and lining with concrete of a creek channel in Syracuse, 
New York. The channel was deepened, after being un- 
watered, by a walking dragline excavator. Progressing 
downstream from the end of the deepened channel the 
concrete invert was constructed, All that was required 
n the way of forms for this invert construction were 
steel channels set to line and grade at the outside edges 
of the invert. 

Five units made up the traveling form used for con- 
structing the Mounted on 


side walls. 


A close-up view of the form used for the concrete. 


Making a creek over with concrete bed and concrete banks 


Right: 


and the excavated bank was filled with earth and com- 
pacted by tamping. After this had been completed the 
forms were pulled horizontally away from the 
earth banks by the screw-jacks about 17 inches and 
the spaee, 12 inches, to be filled was ready for pouring 
concrete. 

A secondary traveler running on a track on top of the 
form trusses carried the concreting equipment. Out- 
riggers carried chutes from the hoppers on top of the 


base 


The finished job 


With the ultimate position of the residences well 
planned, the buildings are set in place, though one or 
two of the tenants intend to move their structure in 
the spring and add it to the new home. One owner 
plans to annex the garage to the house and build a 
sleeping porch overhead. 

The idea is growing in favor and several buildings 
of this type are being constructed at the present time. 
With plans well laid, the ultimate program of building 

will go on next year, and in the meantime 








wheels, 
The 
was 


double-flanged each unit was 14 
feet in length. track on which the 
form traveled laid directly on the 
conerete invert. Three rigid trusses 
paced 6-inch centers and 
ade up the individual 
Attached to arms 
and lower chord 
were the 
against which 
deposited. The forms could be 
horizontally to gain adjustments 
in desired positions, The movement and 
adjustment of the face forms was con- 
trolled by three jack-screws at each end 
of each truss. This arrangement made 
it possible to insure rigidity 
once the face forms 
The units were spaced four feet apart 


braced 
units of the 
sliding with 
members of 
the 
was 


cross 


horns, 
he upper 
he trusses 


steel faces of 


forms the concrete 
face 


moved 


absolute 


were set. 








the owners are enjoying home privileges 
with hardly any rental, and this adds 
a substantial sum to the amount to be 
allotted for the home building later. 

A resident of a Jersey suburb of New 
York has profited by this idea even more 
than his western contemporaries. He 
bought his lot in 1916, expecting to build 
at once, Kiting costs prevented this, so 
he put up a two-room frame structure and 
made it comfortable inside. He then beat 
the game further by practically building 
the permanent residence himseif in spare 
time—he figured he had all the time there 


was to complete it in. This summer, after 


his house was finished he moved out of 
the two-room quarters and rented these 
to the owner of the adjoining lot, who 


is now living in them while he builds his 
house. Then the owner will convert it 





on tangent stretches of the creek. The 
intervening spaces were filled by planks 
for which grooves were provided at the 


Beaver-board-and-plaster structure used 
construction of a permanent one, and then demoted to garage service 


as temporary residence during the 


to a garage and demolish the shanty he 
is now using for his car. 
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c} ese black South 


African Bushman 


(black). 3. English (dark brunette). 4. 


Early Egyptian of about 4000 B. C. 


(light brown) 


Highly magnified portions of shafts of human hairs of various colors and from individuals of various races, showing variation in-the pigment-granule patterns 


Human Hair Under the Microscope 


Recent Acquisitions to the Knowledge of Its Minute Structure, and Their Applications 


By Leon Augustus Hausman, Ph.D., Cornell University 


, microseopie study 


the human hair hus, in recent years, 


of considerable 


departments of 


of the structural elements in 
begun to be 
value to investigators in several diverse 
scientific research. Physicians and phys- 


iologists, detectives, anthropologists, archeologists, and 


turning increasingly to the aid which 


microscope can render in 
their many fragments 


others, are 


questions A few 


the 
search of answers to some of 


which we observe in hair from various individuals. 

A fourth element in the hair shaft hitherto of seem- 
ingly little worth in connection with analysis of hair 
samples is the pigment. This is usually distributed 


among and within the closely compacted cells of the 
cortex, in the form of granules of definite shape, size, 
color value, and color depth. Moreover, the patterns 


Figs. 1 to 6 illustrate some of the strikingly different 
characters of the pigment granule patterns to be found 
in human hair. In order that these may be clearly 
seen and studied it is first necessary to subject the 
hair fragment under examination to several processes, 
the objects of which are: first, to clean the outer sur- 
face of the hair from oily substances, and second, to 

render the shaft as transparent as possi- 





of hair are found upon a murdered man’s 
clothing, or in his hand. Are they his own, 
what race was 


Hair 


or some one’s else? ) 


this some one else? Man or woman? 


dyed, or of natural color? Artificially 
waved,;or naturally curly? Blonde, bru 
nette, or red? Or the archmologist finds 


a mass of hair splinters in some ancient 
burial mound. Are they human or animal 
hairs? And if human, of what race? 
These are a few of the host of questions 
which a detailed study of the human hair 
under the microscope is helping to answer 

Grossly the human hair is a mere homo 
minutely it is a complexly 
definite 
varying 
the 
a typical hair 
runs a 
the 


massed, 


geneous shaft; 
constituted structure, with 
ments found in definitely 
tionships. 
tural units of the shaft of 
Through the center of the 
core or pith, technically 

medulla, composed of shrunken, 


ele 
rela 
Fig. 13 shows three strue- 
shaft 
known as 








ble without distorting the elements which 
it. Under the highest powers 
of the microscope at present practicable 
the granule patterns can be clearly dis- 
cerned and even the form and size of the 
individual granules made out. Two mi- 


compose 


nute fragments of black hair, one from 
a Chinese, the other from an English 
brunette, would hardly reveal the secret 
of their derivation except under such 
study. The different and characteristic 
granule patterns of these two hairs are 
shown in Figs. 1 and 3. The typical 


granule pattern in the hairs of negroes 
is shown by the hair of the South African 
Bushman in Fig. 2. These granule pat 
terns differ in the different races and 
tribes, but are in general in the shape of 


ovoid masses of varying sizes. Fig. 5 
shows the appearance of so-called red 
hair. Here the majority of the pigment 





is diffuse in form, with larger masses of 





less 


more or 
rami 


distorted cells or chambers, 
tilled with air, and connected by a 


fying series of cornified filaments which 


Left 


usually completely fill the medullary col 
umn, Surrounding this structure is the 
cortez, or main shell of the hair shaft, 


made up of elongate, fusiferm cells almost 

completely and forming a nearly homo- 
geneous and hyaline investiture. The outermost integu- 
ment of the hair is termed the cuticle, and is composed 
of thin plates or scales of irregular outline imbricated 
like the shingles on a roof or the seales on a fish (Fig. 


coalesced, 


14). The varying physical make-ups of these three 
elemental structures of the hair and their varying 
relationships produce the many different textures 


Micro-mensuration apparatus. 
ination is thrown upon a scale located on the 
indicated by 
which brings the two objects into the same field for delicate comparisons 


the dotted line. Right: Two microscopes fitted with 


Two of Dr. Hausman’s microscopic attachments which he uses for the accurate 


study of minute fragments of human hair 


formed by these granules within the cortex have been 
found by the writer to vary in certain definite and 
predicable relationships in hairs of different color and 
from peoples of different race. In some hairs pigment 
is found also among the cells of the medulla, and in 
the case of reddish hair it is present in the cortex as 
a general diffuse and not gathered into 
rr granules 


color masses 


The greatly magnified image of the object under exam- 
screen above, the course of the light rays being 
the comparison ocular, 


pigment than is usual in most cortices, 
distributed irregularly. 

Not only are there marked and char- 
acteristic variations in the granule pat 
terns, but also in the physical characters 
of the granules themselves. The most 
obvious of these are the variations in 
form and size of the granules. Figs. 7 and 8 illustrate 
the nature of these variations, as seen with the device 
known as the comparison ocular, shown in the photo- 
graph. 

In making accurate determinations it is frequently 
necessary to record long series of measurements either 
of the granule patterns or of the individual granules 
themselves. For such nice mensuration the apparatus 





QOE 

















5. English (golden red, pigment largely diffuse, with some few 


bre 


granules). 6. English (“tow-head”’). 7. 
Right: “tow-headed” Englishman 


wn 


Left: American Eskimo; Right: Chinese. 


8. Left: Negro, Bantu stock, Fingu tribe; 


Two more shaft views; and the individual pigment granules from hairs of four diverse individuals, as seen with the comparison ocular 
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9. Characteristic appearance of the uncut, natural end of a woman's hair. 


12, End of hair shaved with razor 


10. Usual appearance of a man’s hair, the end cut with scissors. 


11. Hair shaft with broken end. 


How the microscope reveals the treatment to which the hair has been subjected—a suggestion for the writer of detective fiction 


illustrated on page 112 is employed, and the greatly 
magnified image thrown upward on to a scale. 

Not only are the forms and sizes of the pigment gran- 
ules available as identification criteria, but also their 
color values and color depths. Some are dark brown, 
others yellow, others reddish. By the use of illumina- 
tion, for the microscope, of standard color, direction, 
and intensity, accurate comparisons of color values of 
very minute fragments of hair shafts can be made. 
Because of the magnitude of the enlargements used 
for the study of pigment granules, photo- 


series of examinations and measurements Dr. Pruner- 
Bey showed that each of the various types of woolly, 
wavy, kinky, frizzy, or straight hair exhibited its char- 
acteristic form of cross-section. The straighter the 
hair the more nearly circular the outline of the cross- 
section; the curlier the hair the greater its ellipticity. 
Thus the straight hair of the Mongols and American 
Indians presents a circular, or nearly circular, transec- 
tion, while the woolly hair of the negroid peoples of 
Africa shows an elliptical one. (See Figs. 17, 18.) 


help us, for almost any sort of treatment of the hair 
registers its effects in some modification of the delicate 
structures composing the hair shaft. Hence it is that 
the microscopist can often determine whether samples 
of hair were taken from the head of a man or a woman, 
though it must be said that the recent fad of bobbing 
the hair has worked sad havoe with the reputability of 
this particular criterion! In general, however, the 
natural ends of a woman’s hair present the appearance 
shown in Fig. 9, while those of a man’s appear as in 
Fig. 10. If a hair shaft be bent and 
broken apart its fractured end shows a 





micrography can not be successfully em- 
ployed, except as a means of showing gen- 
eral features of hair coloration. 

Work upon the pigmentation of hairs 
came about as a result of examination 
of a large series of animal hairs made 
by the author from 1915 to 1918. It was 
the possibilities of the forensic applica- 
tion of the study of mammal hairs in 
connection with the fur industries which 
led to a preliminary survey of samples 
of human hair of different color, and par- 
ticularly from individuals of different 
races. At the present time it can be said 
that identifications of hair samples, and 
especially of minute fragments, are upon 
grounds of much greater trustworthiness 
than ever before. Minute criteria, of the 
sort discussed, have already proved their 
worth as aids in analyses, in forensic, 
archaeological, industrial, and purely sci- 
entifie investigations. 

The medulla and cuticular scales like- 
wise show characters whose variations in 
form, size, and relationships also afford 
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characteristic and easily recognizable 
form, shown in Fig. 11. A hair cut with 
a razor is shown in Fig. 12. These are 
some of the many separate bits of infor- 
mation obtainable through a microscopic 
examination of hair fragments. A tabu- 
lated series of observations of this sort 
is of great usefulness to the microscopist, 
who is called upon to search for answers 
to exceedingly nice questions, answers 
which lie, often, awaiting only the proper 
treatment and examination to make them 
render up their aid. 


Trend of Automobile Design 
in Germany 

MARKED preference for 6-cylinder in 
the place of 4-cylinder motors is to be 
noted in the case of heavy types of car, 
while the 8-cylinder motor appears only 
in a few exceptional cases. Motors with 
overhead valves are being preferred on ac- 
count of the greater reliability, higher 
efficiency and considerably lower fuel con- 
sumption due to the improvement of com- 











valuable aid in analysis. Fig. 14 shows 
the typical form of the cuticular scales 
and medulla of the average human hair. 
These two elements undergo certain fairly 
definite modifications in the hair of dif- 
ferent races, in hair of different colors, and sometimes 
in the hairs from different individuals. Studies in indi- 
vidual hair variation, with regard to the microscopic 
structural elements of the hair shaft, will well repay 
those engaged in medico-legal work. 

One of the earliest usable series of data for the sep- 
uration of peoples into races on the basis of minute 
hair characters was that perfected by a French pro- 
fessor, Dr. Pruner-Bey, who about 1838 pointed out 
that the shape of the cross-section of the hair shaft is 
consistently characteristic of race. By an extended 


cut out. 


13. Shaft of a single human hair, represented in its place in the skin, a block of which has been 
14, Typical form of the cuticular scales and the medulla of the average human hair 


General structure and arrangement in the skin of human hairs 


This basis for race classification has been long recog- 
nized as a rather precarious one. A slight displacement 
of the hair shaft under treatment away from a vertical 
position with regard to the edge of the sectioning knife 
results in the formation of a distorted transection, and 
may change a circular cross-section into an elliptical 
one, or increase the index of ellipticity in a slightly 
elliptical hair. 

It is frequently helpful, or even vital, to know accu- 
rately to what sort of treatment a hair has been pre- 
viously subjected. And here again the microscope can 


bustion chambers thus obtained. A new 
type of motor has been produced by sub- 
dividing the cylinder head and carrying 
the crank case up close to the combustion 
chamber, as well as by using steel cylinders and alu- 
minum pistons. Thanks to an extensive use of steel, it 
has been possible, e.g., in the case of the Mercedes mo- 
tor, to reduce metal masses in the cylinder head, thus 
allowing such motors to be submitted to heavy over- 
loads. Moreover, there is a wealth of improved car- 
buretors intended to deal with inferior kinds $f fuel 
(heavy oils), fuel economizers, ingenious combinations 
of the igniter, starter and lighting dynamo, new and 
improved accessories of all kinds, etc., and much space 
at the recent Berlin show was allotted to these devices. 











15. Cross-sections of a reddish-brown hair, naturally pigmented. 
hair shaft of American Eskimo. 


16. Similar sections of hair dyed with henna. 


Note that in hair thus artificially colored the cuticle is stained. 
18. Similar sections in the case of South African Bushman, showing increased ellipticity of the hair with increased curliness 


17. Sections through 


Other details of hair analysis with which the microscope enables us to deal 
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A Second Pompeii 
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Remains of an Ancient Metropolis Discovered Beneath the Cellars of Mexico City 


By Fred Gilman Jopp 





S there a second Pompeii 
| under Mexico City? Does 
the largest city of the south- 
ern republic have, as a foun- 
dation, the roofs of an 
ancient city of which it 


knows nothing? Recent ex 


cavations have indicated 
that this surprising possi- 
bility exists. 

While doing some con- 


struction work, one of a 
party of workmen in the 
heart of Mexico City sud- 
denly disappeared from view. 
In the process of rescuing 
him from the deep pit into 
which he suddenly fell it 
was discovered that he had 
fallen into another 


Naturally, great ex- 


literally 
town, 








difference of wave-length or 
frequency. But objects in 
nature react differently 
toward these waves, absorb- 
ing some, reflecting others, 
and so the selective effect of 
natural objects toward licht 
has discovered to the org:n- 
ism a means of improving on 
monochromatic vision: a 
means of distinguishing «b- 
jects by their selective «b- 
sorption and reflection. Our 
color sensations were devel- 
oped solely for this purpose 
and solely under the influ- 
ence of the light reflected by 
natural objects. Hence 4 
limited number of funda- 
mental sensations being the 
simplest, if not indeed the 
only, way of securing the de- 








citement at prevailed 


and crews of workmen were 


once 


at once brought to the place 

and started on the work of 

removing the ground level of the 
When this was done, and the existing earth removed, 

it was found that a complete building, in excellent con- 

solid ground. 


modern city. 


dition, was supporting the supposed 
Walls of rock, not a bit crumbled, divided the house 
into rooms and passageways of various sorts and 


depths. Tiled floors, comparable to modern tiled floors, 
were found intact, and other elements of building con- 
struction indicated that the builders knew as much 
of the principles of construction as modern contractors 
und architects 

Most characteristic of the builders of the ancient city 
were the carved stone images found in the walls and 
about the floors in various places. Of these the large 
stone serpent which guarded the entrance is probably 
most noteworthy. . This huge affair has been carved 
out of the hardest stone with an exactness that would 
do credit to a marble worker of the present day. Detail 
to the extreme is to be found in this figure; yet the 
instruments with which it was fashioned must have 
heen altogether crude. 

In another place a complete bake oven in perfect 
condition, built of adobe bricks, was unearthed. Ac- 
cording to scientists, the presence of the bake oven 
would indicate a fairly high type of civilization among 
the residents of the mysterious city 

A pile of “nails” for use in’further construction work 
F These consist of stones, pointed 


is of great interest. 
A pile of hundreds of these is 


artificially at one end. 
surprisingly uniform. To 


Left : The 


stone serpent that guards the entrance. 


Some of the sights seen on breaking through the lower crust of Mexico City 


ually covered up and forgotten? Advocates of the 
latter theory cite the recent finding of a complete boat 
under a San Francisco city lot as support for their 
Many, however, are equally positive that under 
the modern city lies a second Pompeii, waiting for 
someone to dig it up again. And still others, who take 
little interest in the situation one way or the other, are 
speculating about a more practical question. They are 
wondering just how secure the foundation of their 
The possibility of living over an ancient 
wedged 


theory. 


property is. 
city, with one’s dwelling supported only by 
earth, is not exactly conducive to the most comfortable 
of feelings. 


Quantum Theory of Color Vision 

- a recent number of the Proceedings of the Royal 

Society (London) Mr. J. Joly, Se.D., F.R.S., has an 
important paper on a quantum theory of color vision. 
Introducing his paper, the author says that he takes 
the view that the sensation of light is in every case 
stimulated by the action of photo-electrons set free in 
the retina. Further, the energy of the photo-electron 
being proportional to the frequency of the light, the 
strength of the stimulus produced is the all-sufficient 
origin of the color sensations. That color is entirely 
a cerebral phenomenon is evident. Light, visible and 
invisible, consists of a uniformly graduated series of 
wave motions or energies. There is nothing to distin- 
guish one part of the spectrum from another save the 


Right: The bake-oven of bygone years 


sired end, we should expect 
that these sensations would 
be developed so as most ef- 
fectively to interpret the frequencies met with among 
natural objects retlecting solar light. The evolutiona, 
attainment of three highly developed color sensaticns 
according to the extreme and mean regions of the spec- 
trum is the result. Color sensations, i.e. (white) red, 
green, and blue, were evolved, whereby the whole gamut 
of the spectrum can be dealt with. 

The conclusion is reached that the number of spec- 
tral quanta converted to electronic energy and thereby 
rendered capable of exciting vision is controlled by the 
light absorption and bleaching of the visual purple (or 
substance similar spectral absorption 
curve). The quanta, increasing in energy from the 
long to the short wave-lengths, stimulate two, three and 
four fibers of the cone according to their energy, as 
shown by the color sensation curves. The simultaneous 
stimulation of two fibers is attended by the red sens: 
tion; of three fibers by the green sensation: of four 
fibers by the blue sensation. The unit of luminous 
stimulus is the nerve discharge of one fiber. No color 
sensation is associated with this stimulus. 

The relation of luminosity to color sensation is, 
therefore, according to the author’s theory, as follows: 
Luminosity is the more primitive sensation, and at first 
was associated entirely with rod vision. The evolution 
of the cone brought in multiple stimuli, and the sensa- 
tion evoked became correspondingly complex. The basa! 
luminous sensation remained, excited as before by a 
nerve stimulus from the retina, but it was accompanied 
now by a new and additional 


possessing a 





fashion them from the hard 
rock of which they are made 
myst indeed have been a te- 
dious task. Apparently the 
inhabitants had intended to 
do further building, for there 
were many of the “nails” 
stacked up in a pile, ready 
for use, 

The bricks used in the 
walls are of two kinds: first, 
those made by chipping 
rocks into reguiar shapes 
and, second, these made of 
adobe mud. In the case of 
the bricks made of stone, 
the walls are frequently 
built sloping back instead of 
straight-up, evidently to 
avoid a cave-in or slide. 
The walls are extremely 
thick. 

Now that this much has 
heen unearthed, Mexico City 
residents are wondering 
what lies under their own 
property. Is it possible that 
a whole underground city is 
there waiting to be uncov- 
ered? Or is the ruin that 
has been discovered simply 








sensation, that of color. 

Color sensation necessarily 
involves luminous sensation. 
It necessarily involves it be- 
cause the energy is there 
which excites it. The con- 
proposition is _ not, 
however, true. It is not true 
because there may be insuffi 
cient energy to excite color 
sensation. The separation 
of color sensation from lumi- 
nous sensation is therefore 
impossible. 

The quantum theory occu- 
pies a large place in modern 
physics; but it is doubtful 
whether any of its applica- 
tions are of greater interest 
than this one, 


Meteorite Glows for 
Three Hours 
GREAT meteorite, three 
feet in diameter, fel! 
on a hill near Tammin in 
Western Australia on the 
night of September 2. _ It 
continued to glow for three 
hours after striking the 
earth. The light was strong 
enough to show the neighbor- 


verse 








that of an ancient Mexican 
dwelling that has been grad- 


A view down into the excavations of the old city being uncovered under Mexico’s capital 


ing trees. 
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Measuring in Millionths 





The Latest Recording Ultramicrometer, a Device with Instantaneous Action 


MONG the interesting apparatus displayed for the 
A first time at the recent British Association meeting 
(September, 1921,) was the recording ultramicrometer 
developed by John J. Dowling, M.A., of University Col- 
leze, Dublin. The principle underlying this device is 
best understood from the following experiment, but it 
must be stated that the particular valve circuit here 
dealt with is only one of several that may be utilized. 
For certain purposes other arrangements are more 
suitable. 

In Figure 1 the coils XY, 
suitably placed by trial so 
function as described below. 


YZ are small pancake coils 
as to make the apparatus 
The condenser C is formed 
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Fig. 1. The experiment upon which the action of 


the micrometer is based 


by two small disks tuned reasonably true. The relative 
motion (normally) of these produces alteration in the 
capacity which causes corresponding changes in the 
anode current, and it is this anode current variation 
which is measured by the galvanometer. By means of 
the “zero-shunt,” consisting of a few cells E and the 
resistance R both in parallel with G, it is possible to 
employ a sensitive galvanometer to record only the 
changes in the anode current, I, in the neighborhood of 
a particular valve thereof. If the resistance R is great 
compared with the galvanometer resistance, it is easy 
to see that practically all the difference, dI, of the 
anode current, I + dI, from the “standard” valve will 
go through G. Very minute 


the measurement of minute strains, displacements, ex- 
pansions and the like can be carried out with a degree 
of refinement altogether out of proportion with the 
simplicity and reliability of the apparatus. All these 
ean be made from a distance and can be recorded by 
a recording galvanometer if desired. Both transverse 
as well as longitudinal strain has been measured on 
quite small specimens (2 inches by % inch square) and 
thus all the elastic constants determined. 

Weighing devices have been developed. For example, 
a balance weighing 200 grams to the nearest milligram 
was shown in which the micrometer device was used 
to indicate, instantaneously, the difference between the 
weight of the substance required and the nearest whole 
number of grams. To use it, weights are removed from 
one scale pan until the sum of the remaining weights 
plus the substance differs by a fraction of one gram 
from 200 grams. The scale reading then directly re- 
cords the outstanding difference in milligrams. A bal- 
ance acting on this principle is dead-beat in action and 
enables an accurate weighing to be obtained in a few 
seconds instead of several minutes—a great desider- 
atum in many A suitable modification of the 
“spring” enables weights of, even, tons to be determined 
with equal percentage accuracy. 

On similar lines an apparatus is being developed to 
enable minute variation in gravitational force to be 
observed. The decrease in weight of a kilogram when 
raised one meter can be readily observed. 

If one of the condenser plates is carried on a flexible 
diaphragm, minute pressure differences are recorded 
with great ease. Using a rubber diaphragm one milli- 
meter thick, pressures of less than .0001 atmosphere 
are measurable to one per cent. Such an apparatus, 
a rough model, was shown. 

Incorporated in seismometers such considerable mag- 
nification is obtainable as to make it possible to intro- 
duce enormous damping. Much smaller instruments 
are likewise possible, while great sensitiveness and its 
concomitant delicacy of adjustment are no longer so 
necessary in the seismometer instrument itself. 

The measurement of the “growth pulses” of plants is 
anether problem to which the apparatus has already 
been applied (Nature, June 23, 1921) and, in its most 
sensitive form, it promises to yield valuable results in 
this as in other fields of research. 

The foregoing particulars are in respect to the actual 
apparatus exhibited at the meeting of the British Asso- 
ciation in Edinburgh. As a matter of fact, however, 
the inventor has obtained much higher sensitivities 
with the apparatus set up in the quieter surroundings 
of the laboratory. Although the micrometer itself does 


cases, 


the rod on two circles 5 centimeters apart. The rod is 
screwed vertically into a heavy base and carries a smail 
table above. Any desired small compression can be 
given the rod by placing weights on the table; % kilo- 
gram actually causes 5 centimeters of the rod to con- 
tract .000001 centimeter, and the condenser plates are 
therefore moved just this amount. 

Pressure gages of moderately high sensitivity are 
calibrated by the drop in pressure along a 1-centimeter 














tube when a current of air is drawn through at a 
b wz el ZA 
a 




















Fig. 2. The apparatus used in calibrating high 
sensitivities 


measured rate. Pressure differences ranging from 1/10 
to 60 dynes per square centimeter are readily obtained 
in this way, and there are no troubles from temperature 
effects. In this way several gages all made with stout 


rubber diaphragms one millimeter thick have been 
tested. As regards constancy of zero, steadiness, quick- 


ness in response, and sensitivity they leave nothing to 
be desired, and each one can be varied in sensitiveness 

at will by shunting the galvanometer. 
One or two points remain to be dealt with which 
arose in course of discussion at demonstrations. Mr. 
Dowling has tested the sen 





changes in I are thus re [© 
corded. } 

The curve represents the 
variation in the anode cur- 
rent as C is changed—the 
variation in C being ex- 
pressed in terms of the read- 
ings of a micrometer screw 
which moves one of the 
plates. It is obvious that 
over two parts of the curve 
the variation of I with the 
displacement is a simple lin- 
ear one; This is a fact of 
great importance in simpli- 
fying the employment of the 
device. By employing the 
“zero-shunt” the galvanome- 
ter shunt S can be dispensed 
with, and, if the apparatus 
is functioning anywhere on 
one of the straight parts of 








sitiveness of micrometers at 
intervals while the valve cir- 
cuit was kept in oscillation 
and also from day to day; 
in every case the sensitivity 
was found constant, pro- 
vided that the filament bat- 
tery was in good condition. 
Similarly, after “starting 
up” a minute or two suffices 
for steady conditions to be 
reached. The inventor at- 
tributes this steady behavior 
to the valves being run at 
low voltages. 


Resources of Jugoslavia 
HE Revue des Balkans 
states that Jugoslavia’s 

immense resources of prime 

materials have been very 
little exploited up to the 








the curve, the extraordinar- 
ily minute displacements of 
the condenser plates are recorded by the galvanometer. 
In the example shown a displacement of less than 
.0000001 centimeter was detectable. 

The apparatus, when adjusted to very high sensitiv- 
ities, has to be screened as is usual in wireless work, 
but it is quite steady and recovers instantly from an 
aecidental disturbance. The “inertia” of the galvanom- 
eter is probably a large contributing cause of this 
steadiness. 

The applications of the device already worked out 
include the following, and patents have been applied 
for covering these. 

Both in the physical laboratory and in engineering 





The Dowling ultramicrometer, completely assembled 


not appear to be much affected by vibration, etc., the 
condenser portion cannot always be made rigid (e.g., 
a pressure gage) and this is then liable to cause fluc- 
tuations if disturbed. Another point, already men- 
tioned, is the necessity for proper shielding of as much 
as possible of the apparatus when very sensitive. 

For calibration at these high sensitivities the device 
shown in Fig. 2 is used. The two 10-centimeter cir- 
cular condenser plates (a) are carried by the ebonite 
collars (b) by means of suitable levelling screws and 
springs. The steel rod (c) passes through large holes 
in the collars and disks, but the former are held tightly 
on the rod by sets of three set-screws (d) which meet 





present because of lack of 
labor and capital. The wood 
industry holds first place in the country, one-third of 
which is covered with forests. The textile industry is 
still in a primitive condition. It has some 60,000 spin- 
dies and 2500 looms. The clothing and carpet industry 
are important in Siberia, but these enterprises are suf- 
fering especially from lack of cotton. The iron indus- 
try is very little developed. The annual output of raw 
iron is 2,000,000 tons. The deposits of magnesium in 
Lublja have not yet been exploited, although the annual 
production is estimated at 45,000 wagons. ‘The sugar 
industry is well developed. The six sugar refineries of 
the territory obtained from Hungary can practically 
satisfy the needs of Jugoslavia. 
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Largest Mallet freight locomotive outside of America; built for the Pek 


‘ . pA : 2 ee - F 
| St saci a The Peking-Sui 
Concrete culvert, built to pass the storm waters during freshets. Note the old A Road Surveyed, Constructed 
Chinese wall on the crest of the hill 


” these photographic illustrations of the the fact that it was built by engineers 
roadbed, rolling stock and locomotives of received their training at American univygstructi 
the Peking-Suiyuan Railway in China we have ties. The greater part of the line was @tely r 
conerete evidence that the Chinese, who ante- structed under Dr. Jeme Tien-Yow as line i 
dated many of the inventions, discoveries and engineer. Dr. Jeme graduated from Yalg3 per « 
engineering constructions of modern days, can 1881 and rose to be the most prominent @ good j 
become thoroughly efficient when they set nese civil engineer. On his death a few y@gineers 
themselves to master the principles and prac- ago he was succeeded as chief enzineerf insure 
tice of the most up-to-date engineering accom- Mr. K. Y. Kwong, who graduated from us it 
plishments of our times, Massachusetts Institute of Technologyhiich th 
We ought not to be surprised at this reve- 1881. The influence of the training of tijavy fre 
lation; we ought rather to be surprised that engineers is seen in the character of Bich ha 
the modern industrial awakening of China did Peking-Suiyuan Railway, as shown in fats fre 
For so far as history accompanying illustrations. The roadbed fAs a la 


not happen long ago. 
d one 


und archaeological evidence are concerned, the last, ties, joint fastenings, et cetera, are 
Chinese were not only among the earliest, if essentially of the American type, and, int be fo 
not, indeed, the very earliest, to construct would pass muster on the best of our grently 
engineering works, which we are apt to con- roads. Also it is evident that the maintenafess pr‘ 
sider as modern in their conception, but they of-way engineer and the section foreman @ levee 
built upon such a scale that many of their their gangs are efficient, for the line hasfs case 
structures would be notable for their size even appearance of receiving careful attention. Bnkmen 
in the present day. It is believed that the ballast is deep and ample and the alignajete, w! 
first iron chain suspension bridge was built and surfacing of the rails appear to be empn. At 
by the Chinese, and it was built so well that thing that could be asked. the m 
it is in use today. Centuries ago they crossed The Peking-Suiyuan Railway connects @e port: 
some of their greatest rivers with stone the Peking-Mukden and the Peking-HangThe fi 
bridges which are still in good condition, one Railways at Fengtai, runs along the west . 
of these being over 4000 feet and another con- of the Chinese and Tartar cities of Pel 
siderably over 5000 feet in length. They weré and then extends in a northwesterly direc 
among the earliest to appreciate the merit of to Nankow over the West Hills, via Nan 
the stone arch, and they built it on a seale Pass, to Kalgan, and thence to Fengchen @ the P 
Inspection car rounding a curve in the line. Just beyond, the line intersects that was ambitious for those early days; and Suiyuan. The total length of the line ise payu 
the Chinese wall some of their later stone arch bridges, notably miles. There is also the Mentowkow bragpital f 
the one illustrated in our issue of November, which leaves the main line at the northwfailway 
1921, possess decided architectural fitness. corner of the city of Peking and runs westqmmuni 
The Peking-Suiyuan Railway should be par- to important coal deposits 16 miles dist@e line 
ticularly interesting to Americans because of The country through which this rail@king r 


Note the deep broken stone ballast and bank protection against freshets This fine bridge was designed by Chinese engineers, fa in An 
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or the Pek) railway, China. 








ailway of China 


rated Entirely by the Chinese 


Suiy 


structe 


engineers gses, judged from the standpoint of railway 
rican uniwpstruction, varies from fairly easy to mod- 
line was @tely rough, with some heavy work where 
-Yow as @ line is carried across the West Hills on a 
from Yalg3 per cent grade. It called for the exercise 
ipeaineatl good judgment on the part of the locating 
th a few y@gineers and necessitated some costly work 
f enzineer§ insure the permanent integrity of the line. 
ited from us it will be evident that the river along 
‘echnologyhiich the line was developed is subject to 
ining of tavy freshets, as shown by the precautions 
‘acter hich have been taken to protect the embank- 
shown in fnts from errosion and undermining. There 
roadbed, fis a large amount of riprapping to be done, 
etera, are§d one of our views, for which space could 
, and, ind§t be found on this page, shows what is ap- 
of our grently the Chinese substitute for our mat- 
maintenass protection, as used in connection with 
foreman @ levee work of the Mississippi River. In 
line has fis case the bed of the river adjoining the em- 
‘tention, §nkment is protected by large slabs of con- 
he alignafete, which should afford a durable protec- 
' to be egpn. Attention is also drawn to the character 
the masonry as shown in a culvert and at 
onnects @e portal of one of the tunnels. 
king-Hang The first stretch of the line, known as the 
sking-Kalgan section, which is 122 miles in 
ngth, was commenced in 1905 and finished in 
9%. The funds for its construction were ap- 
opriated yearly out of the surplus earnings 
the Peking-Mukden line, after deduction of 


he west 
s of Pe 
rly aires 
via Nan 















engchen 

» line ise payments of the six months’ interest and 
rkow bragpital for the loan. As the Peking-Kalgan 
e north@ailway was nearing completion, the board of 
uns west@mmunications considered the extension of 
iles distqhe line from Kalgan to Suiyuan. The under- 


his rail@king received imperial sanction in 1909 and 


Length over all, 94 feet 9 inches; total weight, 320 tons 


work began in the following year. The length 
of this line is 235 miles. 

Revenue from the freight on this line con- 
stitutes about 75 per cent of the earnings. 
The other 25 per cent is received from the 
passenger business. The preponderance of 
tonnage is toward Peking and the Fengtai con- 
nection with the Peking-Mukden Railways. 
This affords the advantage of a down-grade 
haul over the heavy 3.33 per cent grade across 
the West Hills. The larger part of the freight 
consists of agricultural and pastoral products. 
As we have already stated, this interesting 
railroad is entirely the work of the Chinese. 
Thus the bridges for the line were largely fab- 
ricated at the Shanhaikwan bridge works of 
the Peking-Mukden Railroad. The 85-pound 
rails and joint material came largely from the 
Han-Yeh-Ping steel works at Hankow. Much 
of the other material, such as switch stands, 
has been purchased from time to time in Amer- 
ica. Most of the passenger and freight car 
equipment on this line was built at the Tong- 
shan shops of the Peking-Mukden Railway, 
although a relatively small amount is of 
American manufacture, 

Most of the locomotives are American built. 
Chinese railroad men on this line are justly 
proud of the fact that the heaviest and most 
powerful locomotives, not only in the Far East 
but in all the world outside of America, are 
to be found on the Nankow grade. These en- 
gines, as shown in the illustration at the head 
of this page, are of the Mallet type and were 
built by the American Locomotives Company, 
who have already despatched several of them 
to this up-to-date Chinese railroad. 





























A junction and station showing types of rolling stock, most of which was built 
in the Chinese car shops 

















The Peking-Suiyuan railway was surveyed and built by the Chinese. This 
tunnel portal shows the excellent character of the masonry 




















ers, fal in American shops, and erected entirely by Chinese labor 





Typical wayside station on the Peking-Suiyuan railway 
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A Question in National Resources 


The Importance of a Central Station for Peat and Muck Investigations 


YO know anything that is today of fundamental in- 
‘T terest about peat deposits, they must be analyzed in 
three coordinates—in their space and time relations and 
in their energy value. The estimates which have been 
made of the areas of peat and muck land distributed 
over the United States are quite unlike (Soil Science 
10: 453-465—1920) but the stratigraphic method—indi 
cating the nature of the plant remains and the order 
in which layers of peat material lie upon one another 
in the deposits—offers the basis for a careful consid 
eration of the acreage and geographical distribution of 
peat deposits which more properly constitute the reserve 
of profitable future farm land. The stratification of 
peat deposits, and the animal and plant remains im- 
bedded in them, is moreover of high importance to geol- 
ovic, climatic, and biologic research (Botanical Gazette 
72: 57-89, 1921). Although the specialists engaged in 
these studies are few, their investigations are of much 
value, since they indicate the relative age of these de- 
posits and the time periods in the past history of the 
country, when the beds of organic material were formed. 
The different types of peat material which supply the 
essential criteria concerning the physical, chemical, 
bacteriological and other merits of workable tracts of 
peat and muck can now be studied as sources of energy 
in ceordinated effort and without difficulty (Bulletin 
802, U. S. Dept. of Agriculture, Bureau of Plant Indus- 
try, 1919). Some of the localities have been indicated 
( Botanical Gazette 72: 61, 1921), near which layers of 
peat material are displayed in typical form at or some- 
what below the surface of representative peat deposits. 

The chief purpose, if not the most important one of 
all in the problem of peat and muck lands, however, is 
to enable one to form some reasonable estimate of the 
future course of practical usage, the future agricultural 
and industrial development of peat and muck land, so 
fur as that is governed by economic conditions, Such 
aun estimate must also be based on one’s knowledge of 
the profile structure of these deposits, the materials of 
which the different layers consist, and the field condi- 
tions that can be seen in operation at the present time 
or in the near future. In attempting such forecasts 
laboratory studies, experimental results, and statistical 
data, including crop production and demand, are un- 
questionably an important aid. One of the greatest 
advantages which the future may be expected to have 
over present information concerning the relative value 
of peat and muck lands will consist in the greater accu- 
mulation of comprehensive, exact data. The better in- 
sight as to the kind of information collected will help 
to distinguish the important from the unimportant peat- 
lands and will direct attention to the methods most 
worthy of handling these deposits. 

In relation to the common welfare the problem of a 
safe and profitable utilization of peat and muck lands 
is a serious one. These areas represent not only the 
last unused natural resource of the country in both land 
and raw material, but the prosperity and well-being, the 
maintenance of many rural communities in states hav- 
ing a large acreage of peat deposits depends upon the 
possibility of increasing the useftilness of these “waste” 
land areas. Economic and social considerations demand 
a keener interest than has been enlisted thus far in 
helping to meet and solve the peat-land problem to the 
fullest degree possible. 


Peat-Land Crop Possibilities 

In almost all relations between larger private enter- 
prises on peat lands and public service an unconscious 
movement is seen toward cooperation. There is a grow- 
ing conception of the futility of individual effort to 
encompass the necessary knowledge and the measures 
needed for the commercial expansion and rapid devel- 
opment of peat and muck areas. Experience has shown 
that many complications are inherent possibilities. 
Exploitation of peat deposits has for so long outrun an 
understanding of their structural differences and rela- 
tive value for live stock and dairy farming, for general 
crop management, and for the manufacture of peat 
products, that even among laymen the operations and 
results on most peat lands are known to fall far short 
of their possibilities. Peat-land agriculture is not dif- 
ferent from a manufacturing plant; both should know 
at frequent intervals just what progress they are mak- 
ing and what changes must be made to avoid damage. 

It does not seem necessary to advance many argu- 
ments as to the value of collecting, accumulating and 
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disseminating fundamental information relative to the 
agricultural development and management of the im- 
mense and varied peat-land resources. The farmers 
themselves see the need of more complete knowledge of 
how to get better crops from peat and muck soils, and 
they are willing and ready to adopt a coherent program 
of drainage, of crops and new plant varieties suited to 
these soils and to the markets, and of properly balanced 
fertilizers for the particular types of peat deposits, to 
replace the guess work and uncertainty. A beginning 
should be made by applying on selected peat areas the 
scientific principles and methods that come from the 
laboratory and the field plots of a central station for 
peat-land investigations, so that definite information 
may be given on the underlying causes of success in 
these matters. The trend is decidedly toward a larger 
use of peat and muck land, consequently to a more 
varied and diversified agriculture. Peat deposits. there 
fore, must be given their proper place in a system of 
farm management. That this should be done within the 
next few years is particularly vital to the tendency 
toward an organized agriculture. To meet this new 
movement the peat-land issue should be faced with the 
willingness to consider most carefully peat-land utiliza- 
tion with respect to the country’s future requirement. 
The answer to the problem of both producer and con- 
sumer lies in making the better quality of peat and 
muck land work to better purpose. The production of 
highly speculative special crops, such as celery, onion, 
and mint, appears to be a success only on the heavy 
peat soils, on deposits which show a profile structure 
of aquatic types of peat alternating or intermingling 
with more fibrous layers. On the other hand, the light 
peat soils from marsh, bog and forest types of peat 








HE peat deposits of the United States 
present today one of the great fields for 
productive work in a wide range of activ- 

ities. There is a continuous demand for def- 
inile and significant information regarding the 
usefulness of peat and muck lands. The 
interest is widespread and there is a pressing 
demand for a thorough consideration of these 
areas by state agencies, communities, and pri- 
vate owners. A great variety of important 
problems confront the investigator and the prac- 
tical man as well. Mr. Dachnowski in this 
article states some of these, and indicates the 
direction in which he believes a solution to lie. 
—THE Eprror. 




















appear to meet the demands of diversified farming. It 
is obvious that these fundamental differences in types 
of peat form a sound basis for systems of crop manage- 
ment and for industrial plans of developing peat de- 
posits. They represent differences in potential energy 
which should be known from various standpoints of 
scientific research. The years of experience of the prac- 
tical peat-land farmer are valuable points of departure. 
The practices of the competent and successful farmer 
are at present the only guide of value to the inexpe- 
rienced prospective producer on peat land, whose obser- 
vations are confined to crop varieties and practices on 
mineral soils. But if distinct and far-reaching progress 
is to be made in the intensive and extensive utilization 
of the different peat and muck lands, then the estab- 
lishment of a central station for peat and muck inves- 
tigations becomes a fundamental prerequisite. 

The .lack of information concerning the nature of 
peat deposits and the properties of the raw materials 
injures the standing of the peat-land industries with the 
general public. Both have been left a prey to misin- 
formation, and the road is still open for the promotion 
of impractical fuel and fertilizer operations. There are 
many obstacles in the way of attainment, and the prob- 
lem is peculiarly difficult. The process of dewatering 
the raw material, the seasonal nature of the production, 
the distribution of suitable types of peat and the vary- 
ing volume in different deposits raise problems that 
make an accurate estimate for the future a difficult 
task. However, this should not deter manufacturers 
of peat products from going at the question with the 


determination to get the best solution possible. It is 
to the greatest interest of all that these industries 
should be stable and fundamentally and economically 
strong. The margin of profit is certainly more avail- 
able in the coming years if the basic materials, their 
distribution and properties are known far more inti- 
mately than heretofore, and if well-defined standards 
might be set up and made available for use by the 
whole industry. Abler operation and better results can 
come only from a thorough investigation of the subject. 
This procedure would not only help to eliminate mis- 
information and place the peat-land problem upon a 
higher plane, but also it would bring an element of 
stabilization beneficial to all activities in peat and 
muck. It would meet with the approval of banking 
institutions, state security commissions, farm loan 
boards, and insurance companies who, at present, find 
themselves constantly handicapped in the extension of 
financial aid by the lack of scientifically determined 
criteria of peat-land values. 


Power from Peat Lands 

In the states in which peat and muck areas are most 
extensive a cooperation between agriculture and indus- 
try appears to be the only feasible method of increasing 
the usefulness to a community of its peat lands. The 
striking feature in this cooperative movement of the 
immediate future is the fact that the state and the 
community, the farmer together with the manufacturer, 
must play a part. Just how this cooperation shall be 
effected and how it may be brought about is a problem 
of no small concern. It needs a very thorough consid- 
eration and an able guidance, for it is a question of 
values and the proper functioning of different agencies 
in an organized enterprise. The generation of power 
at peat deposits and the transmission of this power in 
the form of gas or electric energy is looked upon as one 
of the coming engineering possibilities for economy and 
cooperation. This project lies at the basis of several 
superpower surveys which different governments in 
Europe are now making with the view of the applica- 
tion of power to large-scale agricultural and industrial 
activities. There are peat deposits in several states in 
this country which offer a profitable location for power 
projects complementary to farming and manufacturing 
purposes. For this reason investigational, experimental 
and statistical activities must be undertaken on a larger 
scale than that done heretofore. <A national institution 
for peat investigations is the right place to undertake 
this work, to sift the information, and to use it properly 
for the benefit of all. It would remove a vast amount 
of duplication by many states and private agencies now 
gathering uncoordinated data, and it would result in a 
saving of public funds and of needless expense. There 
is no justification for the assumption that research in 
peat and muck lands can be suspended or dispensed 
with entirely. The leading countries of Europe have 
materially increased their appropriations for this work, 
for there, as elsewhere, peat deposits are the future 
granaries for increasing populations and rapidly grow- 
ing industrial centers. The volume of literature from 
these stations sufficiently denotes that the personnel is 
devoting its entire time and attention to special prob- 
lems in the technology and plant industry of peat lands 
The knowledge and experience emanating from these 
scientific and unbiased agencies leads to conclusions im 
which all may have confidence, 

There is, therefore, a direct relationship which a cen- 
tral station for peat investigations bears to the future 
development of peat and muck land. This is so impor- 
tant that the value and functions of such an institution 
cannot be stressed too strongly. Its public service is to 
discover what are the best things in science and prac- 
tice as applied to peat-land agriculture and peat indus- 
try. College and station workers are looking more and 
more to a national institution for peat investigations 
for correlation, suggestions and assistance on many of 
these matters. The work done in the past is insignifi- 
cant compared with what may be accomplished in the 
future. The foundations are already laid. Efforts in 
this direction have not been heralded by wide publicity ; 
the work has been done quietly but none the less effec- 
tively. But there is need of further support in enlarg- 
ing the work to a more unified national peat-land policy 
in order that it may represent the best thought of the 
manufacturer, the farmer and the scientist under the 
best practices which can be developed, 











o— tm 





of 
ned 


ost 
us- 
ng 
‘he 
he 


he 











FEBRUARY, 1922 


Something New in Observation Cars 

N order that its passengers may enjoy the scenery 
I to the utmost, the Chicago, Milwaukee & St. Paul 
Railway has recently introduced the new open air 
observation car shown in the accompanying view. The 
car, it will be noted, is open on the sides above the 
top of the seats. The seating arrangement follows the 
general lines of a sleeping car, and a windshield is 
provided between each section. The roof covers that 
portion of the car taken up by the seats, leaving an 
uncovered section some eight feet long at each end 
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Pacific Coast. It is stated that 70 per cent of the 
Western Union’s total traffic is handled through these 
machines either completely or at some stage of its 
transmission; and the advantages claimed for it, as in 
the case of pneumatic tubes, are accuracy, speed and 
efficiency. , 

The central office terminals of the outgoing local 
tube lines are shown in the second view. Here the 
messages received from hundreds of wires are carried 
without a moment’s delay over the automatic carrier 
system and shot into the tubes, where they disappear 


119 


lutely no chance of it cracking through overheating, 
even if a mantle breaks and the flame impinges direct 
on the globe or shade. For vitreous silica ts silica 
fused in the intense heat of the electric are (at a tem- 
perature of over 400 degrees F.) and allowed ,to cool 
into the many beautiful and artistic forms in which 
it is available. The great characteristic of this fused 
silica is that its coefficient of expansion is practically 
nil. From this cause arises its immunity from damage 
by sharp changes of heat. We have seen a piece of 
this material dipped into water, placed wet in a 

Bunsen gas flame and heat- 





of the car, as shown. 


Rapid Transit in the 
Telegraph Office 
NENDING telegrams by 
>) compressed air is the lat- 
est innovation in American 
telegraph methods. Greater 
speed and efficiency and per- 
fect accuracy are the rea- 
sons given by the Western 
Union Telegraph Company 
for its recent expenditure of 
millions of dollars in build- 
ing underground pneumatic 
tubes radiating from its cen- 
tral operating rooms to its 
numerous branch offices in 
the larger cities of the 

country. 








ed to bright redness, and 
then suddenly thrown into 
cold water. No apparent 
change took place, and this 
drastic treatment may be re 
peated indefinitely without 
the “vitreosil” (as it is 
ealled) losing its beautiful 
glaze or its characteristic 
semi-transparency. This lat- 
ter property, which bestows 
upon light transmitted 
through it a delightful soft 
effect, is due to the presence 
of innumerable minute air 
bubbles throughout the whole . 
body of the material. The 
utilization of “vitreosil” for 
the purpose of gas:ight 


globes and shudes is a new 








One of the most extensive 
and costly pneumatic tube 
plants has just been com- 
pleted by the Western Union 
in San Francisco, after an outlay of nearly a quarter 
of a million dollars. Messages handed in by patrons 
at the ‘branch telegraph offices in that city are no 
longer telegraphed or telephoned to the main office, 
but are now enclosed and locked in cylindrical car- 
tridges and deposited in pneumatic tubes, through 
which they are rushed by compressed air direct to the 
top floor of the central office, where connection is made 
with the great network of transcontinental wires. 
Telegrams coming from all parts of the country to firms 
local branch office districts are dispatched 


New type of observation car recently introduced on a Western road in order that passengers may enjoy 


the scenery to the utmost 


with a sharp hiss of released air to begin their journey 
through the copper tubes beneath the street traffic of 
crowded thoroughfares, emerging one or two minutes 
later at a distant branch office. 


A Gas-Light Globe That Will Not Crack 

VERY laboratory knows the virtues of vitreous 

silica-ware, which can be heated white-hot and 
dropped into cold water without breaking. But that 
the same material has uses in the home, the office, and 
the store is not so well known. A series of opal globes, 


departure, and it seems to 
be a_ successful effort to 
bring the new discovéries of 
science out of the laboratory into the home, where 
they can serve a real practical purpose. 


A High-Speed Crankless Steam Engine 
R. A. G. M. MICHELL, the inventor of the 
“Michell-block,” which has had a world-wide sue- 
cess, and has revolutionized practice in high-pressure 
bearings, has recently completed tests of a new type of 
steam engine. There have been many attempts to 
construct a crankless reciprocating steam engine, but 
none of these has achieved any great measure of suc- 























in the 
throughout the city in the cess. In the latest type, how 
same manner when received s ever, advantage has been 
in the main office, a double 5 taken of the new principles 
line of underground tubes Y upon which the Michell 
being laid to carry messages thrust-block is founded, with 
in both directions. = "3 every appearance of practi- 

Many of the tube lines are ia 4 } cal success, 

over a mile in length, and is =| The engine is enclosed in 
the San Francisco installa- a cylindrical casing, and the 
tion is composed of thirteen . 3 rotating shaft is co-axial 
miles of this copper tubing i é } a this casing. The ecylin- 
encased in creosoted wood ; Z é ders are in two sets of four, 
ducts several feet under the Son arranged round the shaft 
surface of the downtown @ : with their axes parallel to it 
streets—nearly enough to a é 4 } Instead of crank-shafts there 
run a boundary halfway = , § i is a swash-plate, i.e., a plate 
around the city. with its plane inclined to the 
The accompanying views shaft-axis; the angle of in 
show the magnitude of the Boil clination of the swash-plate 
main office terminals of a qi in the test engine is 621% de- 
battery of these tubes. Each of: grees, but in later engines 
line shown in the picture i this will be increased to 6714 
has its other terminus at a degrees. As the shaft rotates 
distant branch office in some “<<: it will be seen that the sur 
section of the San Francisco ra face of the swash-plate will 
business district. On the ’ alternately approach and re 
right-hand side of the aisle \g cede from each of the eylin- 
are the incoming tube lines, F ders in turn. Pistons fn the 
from which messages sent in os ° cylinders, bearing upon the 
from the branch offices are Be “pe 4 plate through spherical bear- 
constantly being discharged ~ hd ings and Michell pads, are 
into a system of automatic aa % thereby given a reciprocating 
earriers by which they are * = E, motion. Opposing pistons are 
deposited a few moments i fe SF ne ee Ot bs ne connected rigidiy by a bar 
crossing the outside of the 








later at the telegraph keys Copyright, Keystone View Co. 
and before the operators of 
the amazing automatic tele- 
graphing typewriters — the 
multiplex machines, already described in these pages. 

The multiplex system, an orderly maze of glass- 
enclosed instruments, relay switches, whirling brass 
disks, flashing lights, rapidly clicking typewriters, and 
reels of perforated tape, sends eight messages simulta- 
neously over a single wire, the typewriters at the re- 
ceiving end being operated electrically by the sending 
operators seated at keyboards across the continent. In 
the San Francisco office the multiplex system carries 
messages directly to and from the great wire centers of 
New York, Chicago, St. Louis, Kansas City, Dallas, 
Denver, Salt Lake. and the important cities of the 


Girl despatchers of telegrams with handy directories at hand, and a view in the labyrinth of pneumatic 


tubes with a belt conveyor at extreme right 


designed for use with the incandescent gas-light has 
now been placed on the market in England, which will 
survive the most severe conditions of heat without 
cracking. Every housewife who has had trouble with 
the usual glass globe knows how expensive and dan- 
gerous the ordinary form is, with its short life and 
frequent crackings. And the lighting engineer of the 
gas-lit store or works has hesitated over installing the 
admittedly superior “indirect” or “semi-indirect” sys- 
tem because of the expense and danger of the large opal 
glass bowls necessary. 

The new material changes all this. There is abso- 


swash-plate. The engine ts 
uniflow, steam acting on one 
side of the pistons only. It 
is admitted to the cylinders by two rotating disk valves, 
one at each end of the casing, and exhausts at the end 
of the stroke. Very perfect balance is assured, and 
the designed speed of 1200 r.p.m. is largely exceeded. 
The cylinders are 5 inches in diameter, and the engine 
develops about 90 horsepower at 1200 revolutions. It 
may be mentioned that the coefficient of friction at the 
Michell pads, where the pistons bear on the swash- 
plate, is about 0.002. The whole engine owes its suc- 
cess to this very low value. It may be that an engine 
of this general design may ultimately be used for air- 
craft puwer plant, because of low weight. 
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The Voice With the Nation-Wide Audience 


Electrical Equipment Employed in Conveying Arlington Ceremonies to Thousands in New York and San Francisco 


By Robert W. King 


and still have a very distinct 





po IC use of loud- 
' has occurred on 


speakers 
several occasions recently, 
notably at the 
of President Harding. 
arrangement 


Day far ex 


inauguration 
Hiow- 
used 


ever, the 


on Armistice 


ceeded any previous demon 
stration of the remarkable 
properties of this latest de 
vice for the transmission of 
speech On Armistice Day 
President Harding’s address 
and the prayers and the 
songs at Arlington were 


heard as clearly and with as 
much feeling by 30,000 per- 
sons in New York City and 
20,000 in San Francisco as 
though each member of these 
audiences had been among 
the specially invited guests 
within the Arlington Amphi- 
theater. In addition to this 
at least 100,000 persons scat- 
tered on the hillsides outside 











impression that the speake: 





Loud-speaker control 


are brought the wires 


room 
Square Garden, New York City, showing 
main amplifier and control panel to which 
i from amplifiers, i 
transmitter, and projectors 


was just behind him. 

In many respects the prin 
ciples underlying the oper 
ation of the loud-speaker 
and those underlying a long 
distance telephone circuit 
(e.g., the transcontinental! 


at Madison 














circuit used on Armistice 
Day) are similar. Each 
usually comprises a_ trans 
mitter containing loosely 
packed granules of carbon 
whose agitation by the air 
waves created by the voice 
gives rise to variations of 
the electric current flowing 
through them, these varia- 
tions being an exact copy of 
these waves; a receiver of 
the electromagnetic type 
which converts the varia- 
tions of the telephone cur 
rent back into sound waves: 
and an amplifier for increas- 








the Amphitheater also heard 


with little difficulty. The 


com- 


the entire ceremony 
bined audience of 150,000 is by far the largest which 
ever heard a speaker at one time, and the fact that 


the assemblage was partly on the Eastern Coast and 
partly on the Western makes the event even more 
remarkable. 

So unheralded was the linking of the three cities in 
united service and so promising seem the potentialities 
of the device which achieved this end that the follow- 
ing information is presented not so much for its time- 
liness as for its bearing on the future. 

The success of the equipment used on Armistice Day 
that the President of the United 
States, if he so desires, without leaving his seat of 
government, may talk to audiences assembled in every 
State in the Union, or that the head of an industrial 
corporation from his office will be able to address, sim- 
gathered in plants all over 
commencement exercises, 
festivals—in fact, 


means, for example, 


his workers 
likew ise college 


musical 


ultaneously, 
the country ; 
political speeches, 


all forms of entertainment— 


lectures, 


produce speech which is natural and lifelike in all 


respects. By far the most difficult problems which had 


to be solved in developing the present loud-speaker 
equipment were those involving the transmission and 


reproduction of speech with perfect fidelity, so that all 
the characteristic inflections and modulations of a 
speaker’s voice, slight though these might be, would 
be accurately preserved. These problems proved much 
more difficult to solve than that simply of producing 
large amplification of the voice. They have, however, 
been met successfully and the present loud-speaker sys- 
tem is eminently satisfactory both as regards volume 
and articulation, and so marks a distinct advance in 
the art of speech transmission. So natural are the 
sounds of the voice as they come from the loud-speaker, 
and so very slight is the transition from within earshot 
of the speaker to the region where only the projectors 
are heard, that if a person who is standing beside the 
speaker should walk away, keeping his back turned 
toward the latter, he could go off 200 feet, or even more, 


ing the energy of the tele- 
phone current as it comes from the transmitter. 

Now in flowing through a long circuit such as the 
transcontinental line, the telephone current grows 
steadily weaker as it gets farther from its starting 
point, and it soon becomes too weak to operate a tele- 
phone receiver satisfactorily. Long-distance telephony, 
therefore, demands some form of amplifier to restore 
the voice current to its original value. In circuits more 
than a few hundred miles long, the restoring or ampli- 
fying is, for practical reasons, done at regular intervals 
along the line. These amplifiers are known as telephone 
repeaters, and their locations in the transcontinental 
line are shown in the diagram. 

The purpose of the loud-speaker is to magnify speech 
sounds and project them into the air so that they will 
reach very large audiences. In connection with the 
loud-speaker we employ amplifiers, not to restore an 
attenuated telephone current as it traverses a long cir- 
cuit, but to magnify the original current as it comes 
from the transmitter to the order of thousands or even 
millions of times, and then 





can now be transmitted to 


any number of audiences of 


almost any size at one and 
the same time. The influ- 
ence which this latest tri- 


umph of science will exert 
upon political and industrial 
activities will certainly be 
for the better, as it will do 
much to restore the personal 
element which ever-increas- 
ing numbers and distances 
have gradually eliminated. 
The electrical equipment 
used on Armistice Day di- 
vides itself into two distinct 
sets of apparatus. First, 
the apparatus for increasing 
the volume of speech at 
Washington, New York and 
San Francisco; secondly, the 
apparatus for projecting it 
out to the large audiences, 
loud-speakers of the type de- 
veloped by the Bell Tele- 
phone System being installed 
for the purpose. These loud- 
speakers were joined by a 
single telephone circuit 
which extended across the 
continent as shown in the 
accomnpanying schematic dia- 
This circuit is like- 
development of the 
and only re- 
been perfected 


gram. 
wise a 
Bell System, 
cently has 
and installed. 








to reconvert it into very in- 
tense sound waves by means 
of large and powerful re- 
ceivers. The amplifier of the 
loud-speaker may receive the 
small telephone current 
which it is to magnify di- 
rectly from a transmitter, as 
was the case at Arlington, or 
from a telephone line, as in 
New York and San Fran- 
cisco. This point is clearly 
brought out in the diagram. 
Through the agency of its 
amplifier and powerful tele- 
phone receivers, the loud- 
speaker at Arlington gave to 
the words of President Har- 
ding and the other speakers 
some twenty thousand times 
as great a volume as that 
with which the _ speakers 
themselves uttered them. The 
intense sounds generated by 
the receivers were directed 
to each audience by clusters 
of large wooden horns or 
“projectors” shaped very 
much like megaphones. 

The transmitter of the 
loud-speaker stands three or 
four feet in front of and be- 
low the person addressing 
the audience, and conse- 
quently receives but a very 
small fraction of the sound 
coming from his mouth. Be- 
cause of this fact and cer- 








Loud-speaking equipment, 
to be suitable for important 
public gatherings, must re- 


Partial view of the audience in Madison Square Garden listening to the ceremony at Arlington 


many hundred miles away 


tain others, the electrical 
amplification involved in the 
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artificially, the radioac- 





loud-speaker must be 
truly enormous, requir- 
ing such numbers to ex- 
press it as those. with 
which astronomers de- 
light to startle the im- 
agination. Calculations 
show that the loud- 
speaker at Arlington 
was capable of stepping 
up the energy of the tel- 
ephone current coming 
from its transmitter con- 
siderably over one bil- 
lion fold. The extreme 
case of amplification, 
however, was that in- 
volved in reproducing 
the Arlington ceremony 
at San Francisco. This 
involved boosting the 
energy at fifteen re- 
peater stations across 
the continent as well as 
initially at Arlington 
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tivity must needs also 
appear. 

The quantity of en- 
ergy that could be won 
by such means is enor- 
mous’ and infinitely 
greater than that at- 
tained by chemical reac- 
tion or combustion. Up 
to the present we have 
produced energy from 
coal,. where the atoms 
of carbon remained un- 
changed only combining 
with the oxygen’ and 
forming carbonic acid. 
If it were possible to 
break up the atoms of 
the coals and cause 
them to spend their la- 
tent energy, an ocean 
liner of 50,000 horse- 
power could travel 
across the oceans unin- 
terruptedly for ten years 
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and finally in the loud- 

speaker at San Fran- . ‘ e ‘ - 5 ae using all this time onl 

pam The total ampli- Schematic layout of the Arlington installation for catching the voice waves of the speakers, the amplifying a single kilogram ~! 
sgn and repeating units, the circuit, and the arrangements at New York and San Francisco eush OC deusee the 


fication within the trans- 

continental line was over one hundred million million 
fold. Combining this amplification of the line with that 
imparted to the telephone current before reaching the 
line in Arlington and after leaving it at San Francisco, 
gives the total amplification as about ten trillion trillion 
fold, or 10,000,000,000,000,000,000,000,000, if one prefers 
to see it written thus. And it should be borne in mind 
that this trillion trillion fold amplification was so accu- 
rately controlled and applied that the audience at San 
I'rancisco heard the speeches and songs as realistically 
as though they were standing but a few feet from the 
speaker's stand at Arlington. 

The amplifiers of both the loud-speaker and the tele- 
phone repeater make use of the three-electrode vacuum 
tube which is rapidly becoming one of the most impor- 
tant present-day items of electrical apparatus. A vac- 
uum tube amplifier, it should be stated, is not a device 
which in any sense of the word creates energy. For all 
that modern science knows, the amount of energy in 
the universe can neither be increased nor diminished. 
Reduced to its simplest terms, the amplifier is simply 
an electric valve which is so extremely sensitive that 
by its means one electric current can control with abso- 
lute accuracy the flow of another current which may 
be as much as a million times larger. 

To bring out this control action of the amplifier more 
clearly, consider the course of events in the transcon- 
tinental circuit as illustrated in our diagram. A small 
undulatory current is generated by the transmitter on 
the speaker’s stand at Washington whenever sound 
waves strike it. This small current flows only as far 
as the first amplifier where it brings about the libera- 
tion of a much larger undulatory current from a bat- 
tery associated with this amplifier. The variations of 
these two currents are identical in all respects except 


the battery of loud-speaking receivers directly. While 
a minute or more may be required to read about the 
progress of the telephone current across the country 
as thus set forth, in reality it occurred almost in- 
stantaneously, so that the audience in San Francisco 
actually heard each word sent from Arlington not more 
than 1/50 second after it had been uttered. To put this 
another way, it is known that in the improved type of 
transcontinental circuit the telephone currents travel 
across the country with practically the speed of light, 
so that a given event in Washington and its reproduc- 
tion 3500 miles away are virtually simultaneous, 


The Utilization of Atomic Forces 

HAT the atoms, those smallest bricks of nature, of 

which chemistry teaches us all material is but a 
combination, are the seat of unbounded energy one may 
say has only been discovered by the appearance of 
radio activity. Thus, for instance, it is proved that a 
very tiny particle of bromide of radium suffices to raise 
and keep the temperature of its nearest surroundings 
by several degrees, continually throwing ov~* into space 
a vast number of electrons, which are very tiny par- 
ticles charged with electricity. This activity continues 
for about 5000 years till the whole of the salts of 
radium have been used up. If one takes this fact as a 
basis of calculation one finds that the energy contained 
in a single gram of radium would be sufficient to bring 
10 million litres of water from zero degrees to the boil- 
ing point. Scientists are today of the opinion that 
radioactivity is not only a property of radium, uranium 
or thorium atoms, but that it is common to all atoms 
whatever, only that in other atoms this power is latent. 
If it were possible to start the decomposition of the 
atoms, which takes place in the case of radium by itself, 


teratomic energy at our disposal today is inadequate, 
but this does not say that it will always remain so, 
Perhaps there will come a time when we shall use the 
energy in the atoms to drive our machines, cook our 
food and heat our rooms. Besides already today we are 
actually using—even if only a very tiny part—the 
atomic energy. Thus, for instance, the rays emanating 
from radium are used for therapeutic purposes and the 
electrons emanating from a glowing filament can be 
directed so easily that they can be used in a large 
number of apparatus for wireless telegruphy and tele- 
phony. Most probably plants also make use of this 
energy in their growth because it has been demon- 
strated that the rays of the sun liberate electrons from 
the green leaves, and lastly it may also be mentioned 
that we humans also use a little of this interatomic 
energy when seeing with our eyes, which we are en- 
abled to do by the photoelectric action of light. 


A New European Light Electric Car 

HE light motor cars that have been brought on the 

market hitherto are all fitted with combustion en- 
gines for liquid fuels. Now there appears a new one 
with electric propulsion that has many advantages. 
First of all, electricity is at present cheaper than fuel 
and then it is a fact that can not be gainsaid that the 
life of tires on an electrically driven car is three times 
longer than on any other. Also there is another ad- 
vantage the electric car has, in that it is cheaper and 
simpler to keep up and to run. It is not necessary to 
start the motor by external means. The car starts by 
simply moving a lever at the driver’s side. The radius 
of action of this car is.so large that it is in every way 
suited for town and short distance traffic. It can attain 
a speed of 12 to 18 miles per hour and can surmount 
slopes of 15 per cent. 





that of size. The new 
and larger current flows 
to the first repeater sta- 
tion at Newtown Square, 
in reaching which it has 
become much smaller 
than it was originally. 
At this repeater it lib- 
erates from a Newtown 
Square battery a third 
current—about as large 
as that which previous- 
ly started from Arling- 
ton—which flows to New 
York, where the process 
is again repeated, and 
so on through the re- 
mainder of the fifteen 
repeater stations extend- 
ing across the country. 
The final stage of am- 
plification occurs in the 
amplifier of the San 
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The battery is in the 
front part of the car 
and is large enough, 
when it is charged fully, 
to take the car over 48 
to 60 miles of even road. 
The car having been 
used during the day the 
accumulator can be re- 
charged during the night 
from any continuous 
current main by using a 
suitable resistance, so 
that in the morning the 
car will again be ready 
for use. The accumula- 
tor can also be charged 
from a main with al- 
ternating current if a 
suitable rectifier be 
used. To recharge the 
accumulator it is only 
necessary to connect the 








Francisco loud-speaker, 
in which the current 
coming from the tele- Cc 
phone line causes the 
liberation of a relative- 
ly very large current 
from the power plant of 
the loud-speaker. This 
final current operates 


The first two diagrams are of the loud-speaking receiver. 
are coils of wire through which flows the telephone current which affects the magnetic 
armature is connected to a corrugated diaphragm, as shown in the second diagram. The third diagram shows the construction of the 
sensitive microphone or transmitter employed for catching the voice waves. There are two microphone units containing carbon gran- 
ules, mounted on either side of the diaphragm which is indicated by the unlettered line. 
with holes C. The electrical connections are such that the distortion of speech which each button tends to introduce is exactly coun- rope gives the 


teracted by the distortion of the other 


Two ends of the loud-speaker installation: The loud-speaking receiver and the transmitter 


M is a permanent magnet, A is a soft iron armature pivoted at its center. 
properties 


B is the face of the transmitter, perforated 


pin plug on the switch- 
hoard of the car by ca- 
ble to the charging ar- 
rangement. The high 
price of gasoline in Eu- 
electric 
car a very definite ad- 
vantage at present. 


of the armature. The pivoted 
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Left: six blueberry 


plants at the left of 
picture. I righ 


the right pent 


spent the winter outdoors 


the nter in the enhe 


and were brought into the 
natural chilling ; 


the 


and these 


which had been similarly 


the 


seedlings of 


use, escaplr 


lin grouseberry 


rreenhouse early in the spring; 
specimens were still completely dormant when the photograph was staged. 


one month later they had developed as shown in the 
Right: Two 


treated 


Demonstrating the necessity for a period of winter chilling as a prerequisite to the spring growth of plants 


How Jack Frost Stimulates Plant Growth 


Novel Experiments Which Go to Show That Chilling Governs 


A“ ‘ORDING to common belief, cold weather causes 
Ye plants to become dormant during the fall, while 
wart veather the succeeding spring again incites new 
growth. Intensive investigations of Dr. Frederick V. 
Coville of the Federal Department of Agriculture, which 
have‘ been conducted over a period of ten years and 
which have covered every phase of this subject, dem 
onstrate that both ol these traditional theories are 
erroneous. Dormancy in our native trees and shrubs 
begins ome time before the start of cold weather each 
winter; the appearance of Jack Frost is not necessary 


Further- 
] 


for the establishment of complete dormancy. 
} 


more, after such a condition of dormancy has developed 
exposure of the plants to the ordinary growing temper- 
ature therenfter does not arouse them from their leth- 
irgy so that they begin growth anew 
Interestingly enough, the Coville experiments show 
that plants which have responded to the lure of autum 
nal and winter dormancy will not react properly and 
resume normal growth the following spring unless they 
ure subjected during the interim to a period of chilling 
A certain amount of cold is essential to stimulate the 
growth-——despite the old-fashioned idea that re- 


plant 
tarded growth and low 

Dr. Coville removed healthy blueberry plants during the 
late summer from their outdoor beds and placed them 
plants were muintained at 
have 


temperatures were synonymous. 


in a greenhouse, where the 
ordinary growing 


kept the plants in luxuriant growth during the spring 


temperatures such as would 


and summer months, Despite these ideal environments 
the refractory blueberry plants refused to continue to 
grow, but instead shed their leaves and shortly lapsed 
into a condition of complete dormancy. 

Subsequently these practical tests were repeated 
again and again ith many different kinds of plants, 
and without exception all trees or shrubs which were 
natives of northern, cold climates fell asleep in the 
late fall and early winter irrespective of the tempera- 
ture Comparative studies of the susceptibility of in- 
door and outdoor specimens of the same families of 
plants indicated that dormancy develops a little more 
quickly in the plants exposed outside, evidently because 
their foliage is injured by freezing weather and be- 
cause they drop their leaves earlier than do the indoor 
plants In fact, unnatural warmth is a detriment to 
plant growth, inasmuch as trees and shrubs that are 
kept continuously warm during the winter take up 
their ordinary growth much later the following spring 
than their es which ‘e exposed to a period of 
chilling and freezing weather 

Doctor Coville’s detailed tests show that the indoor 
plants which are not exposed annually to an era of 
cold weather thereafter will not bloom Qn the other 
hand, plants hich spent the. cold-weather period out- 
doors burst into leaf and flowered luxuriantly in the 
spring when they were subjected to proper growing 
condition In the early stages of his investigations 
this scientist assumed that the plants had to be frozen 
to stimulate them to growth, but later on more detailed 


By D. H. Georgian 


research showed him that the plants required only ex- 


posure to prolonged chilling for a period of two or 
three months at a temperature reasonably close to 
ero, Where this chilling does not occur plants will 
remain dormant for periods as long as one year under 
circumstances where the heat, light and moisture en- 


ideal for expeditious and robust growth. 
of cold is limited to such por- 
subjected to chilling. For 
plant 44 inches high which 
had shed leaves and become dormant in a warm 
greenhouse where the temperature was about 
65 degrees, was repotted and placed in a position of 
A small opening was made in the 
of 


vironments are 
The stimulating effect 
of the plant are 
blueberry 


as 


tions 
example, a single 
its 
average 


southern exposure, 


glass of tne greenhouse through which one or two 

the stems of the plant were projected. The opening 
around the stem was then carefully plugged up with 
moss. Henceforward, throughout the winter, part of 
the plant was exposed to winter weather outside the 
greenhouse, while the remainder was carefully shel- 
tered and kept warm within the plant residence. The 
following spring the outdoor branch grew rapidly and 
luxuriantly while the indoor branch continued dor- 


mant. Another test of this description was carried out, 
in this instance the plant being placed on a shelf out- 
side the greenhouse and a single branch passed through 
the glass wall into the warm interior. When the warm 
weather of spring arrived the branch of the plant inside 
dormant while the out- 


the greenhouse still remained 
side branches hegan to grow. 
On one occasion Dr. Coville made 286 cuttings from 


plants, which he stored in 


dormant outdoor blueberry 
sawdust 


bundles, in moss, others in birch 
temperature of one or two degrees below 
He allowed in cold 


moist 
about 
these cuttings to remain 


some 
at a 
freezing. 


storage for nine months and at the end of that time, 
except in the case of several cuttings which mildewed 
and died. one or more buds had begun to swell on 
every cutting. This indicates that growth had begun 
to occur even at this low cold storage temperature. 
On another occasion he placed 58 cuttings from dor- 


mant outdoor blueberry plants in mofst birch sawdust 
at a commercial cold storage temperature of about 34 
Nine months later buds on every cutting had 
grow. None of the cuttings gave a starch 
indicating that their transformation of stored 
was completed despite their subjec- 


degrees. 
begun to 
reaction, 


sugar 


starch into 


tion to freezing exposures, 
According to Doctor Coville, the establishment of a 
dormant condition before the advent of freezing weather 


and the continuation of this dormancy through warm 


periods in late fall and early winter are protective 
armors adapted for the use of the native plants and 
shrubs. The principle of chilling is of the utmost im- 


If plants were constituted 
growth readily in the fall 
warm days—without the 


portance to plant growth. 
that 


the 


they would start 


influence of a 


sO 


under few 


need of several months of chilling—as they do in the 
spring, many of our plants would begin to grow and 


All Vegetable Growth 


burst into bud under the influence of the warm weather 
of Indian summer and subsequently would be killed by 
the first heavy freeze. But our native trees and shrubs 
are so intimately adjusted to the changes of climate to 
which they have been long exposed that they are almost 
completely protected from injury by freezing. On the 
other hand, cultivated species of plants introduced from 
sections of the world having a climate radically differ- 


ent from ours are only imperfectly adapted to our 
climatic changes. These foreign plants attempt to 


grow at times when our native plants have “learned” 
that it is desirable to remain dormant, with the result 
that the majority of such venturesome trees and shrubs 
are killed. 

To test out all this, one may during 
bring into the house and place in water freshly cut, 
dormant and leafless branches of a few early spring 
blooming plants such the alder, hazelnut, 
willow, yellow bush jasmine, Japanese quince, peach 
Repeat the perform 


mid-autumn 


pussy- 


as 


or plum. They will not bloom. 
ance during mid-winter and the branches cut at the 
later dates will bloom. The period of winter at which 


these plants will respond in this way depends on the 
time which they, respectively, require for their annual 
Thus the period of chilling for the peach in 
Georgia is so short that sometimes unusually warm 
weather in December will bring the into flower, 
only to have the fruit destroyed by the winter freezes 
But no one ever heard of winter 
veriod is winter-long. 


chilling. 


trees 


which always follow. 
killed violets; their chilling 

Chilling is a necessary event in the annual cycle of 
the cold-winter trees and shrubs. It essential 
that it limits the geographical distribution of such 
varieties of* plant life. The common northern fruit 
trees such as apples, pears, peaches and cherries when 
introduced to tropical countries grow well for a while 
but ultimately develop dormancy and finally die be- 
cause they are divorced from the customary chilling 
for several months a year to which they have long been 
To produce fruit of this description under 


is so 


accustomed. 
tropical conditions necessitates the artificial chilling of 
the plants at stated intervals. Uncle Sam has actually 
tested out various laboratory contrivances to be used 
in this artificial chilling. 

Doctor Coville suggests that the field of investigation 
concerning the chilling of plants is still fertile for more 
he feels that his 


comprehensive investigations as 
which heretofore 


studies have only lifted the lid 
concealed scientific facts of immeasurable importance 
He believes that scientific should now be 
directed toward such practical goals as the determina 


has 
research 


tion of the proper temperatures for the storage of seeds, 
bulbs, cuttings and grafting wood; the proper tempera 
tures for the treatment of plants which are to be forced 
from dormancy growth at unusual and 
proper temperatures for the storage of nursery stock 


to seasons: 
so that the nurserymen may have the plants in proper 
condition for shipment on any dates satisfactory to the 


purchasers, 
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The satisfactory weights for use on an- 





Photographing Blood Stains 
ODERN criminology involves a very 
LV. close study of bloodstains; and the 
expert to whom the court assigns this 
more or less gruesome job has not an 
easy task. In the first place, it often 
happens that there is not much blood left 
on a weapon. If it be a dagger or other 
sharp instrument much of the blood may 
have been wiped off on the edges of the 
wound or on the clothing of the victim. 
In many cases the stain is so faint and in- 
distinct that it is very difficult to get the 
proper chemical reaction in the process 
which is usually employed in the close 
examination of such clues. This new 
apparatus, of which we show two views, 
obviates the necessity for the ecrystalli- 
zation of the tiny blood globules. The 
fainter the stains are the better; for 
those very stains which are the faintest, 
because of their widely separated globules, 
are the most desirable for research work. 
The camera is the invention of Dr. Flor- 
ence, a professor at the School of Medi- 
cine at Lyons; and it is manufactured 
by Nachet, of Paris. It merely attempts 
to record the photograph, or photomicro- 
graph, of the stain, without changing it 
in any way. And such a photograph, of 
the stain itself, left untouched so that 
it may be photographed again if neces- 
sary, is a far more convincing proof to 
present to the court than are a few tiny 








alytical scales which aggregate one-haif a 
gran or less in weight are made of plat- 
inum or gold. Such weights are not sub- 
ject to magnetization. On the other hand, 
delicate weights of this type made of steel, 
iron, nickel, nickel alloys or other mag 
netic materials are liable to be so may 
netic as to be practically useless for accu 
rate employment in scientific and researc) 
laboratories where foreign factors which 
exert erroneous influences are undesirable. 
Once delicate weights of this sort are 
magnetized, it is practically impossible to 
demagnetize them so that subsequently 
they may be used commercially. Dector 
Pinkowsky advises that all scientists o1 
technicians who purpose to purchase scale 
weights for use on delicate laboratory 
scales should test out the magnetic prop 
erties of these weights before niaking the 
purchase in order to insure against buy 
ing weights made of magnetic materials 
which would be worthless for work where 
the slightest error would be of important 
concern in governing the success of the 
results. 


Cocoa and Cacao 
HERE is still considerable confusion 
in the minds of a good many general 
readers in the north as to whether fruit 





cocoa and the breakfast cocoa are prod 
ucts of the same tree. In the German 
Spanish and French languages the correct 





crystals, for example, which are only the 
products of chemical treatment. Another 
advantage of this microscopic examina- 
tion is to show, by the form and size of 
the globules, whether it is the blood of a human or an 
animal. One of our illustrations is a photomicrograph 
showing the globules in a drop of human blood, greatly 
magnified. 

This photomicrograph apparatus of Dr. Florence is 
comparatively simple in construction. It is made up 
of three parts: the microscope itself, an incandescent 
gas lamp, and a camera. The whole apparatus stands 
on a wooden base, from which rise two metal columns. 
Each of these columns consists of two tubes, one sliding 
within the other; and they may be raised or lowered 
by loosening the tension of the screws. On one of the 
columns is swung the camera, a black box for holding 
plates 9 by 12 inches, provided with a bellows which 
may also be raised or lowered. This camera may be 
pushed to one side while the object is being studied 
under the microscope, and then swung into position 
and fitted over the microscope when the observer is 
ready to make his photographie record. Between the 
two columns on the wooden base stands a powerful 


The normal appearance of human blood under the microscope 


sufficient to be a very important clue in establishing 
the truth about a crime.—By C. M. Lewis. 


Magnetized Scale Weights 

ECENTLY erratic and unsatisfactory scale weights 

designed for use on analytical seales in research 
laboratories have been submitted to Doctor Pinkowsky 
of the Federal Bureau of Standards for examination 
and correction. The scales on which these weights were 
used were useless so far as accurate and authentic 
weighing was concerned, and the scientists using these 
scales were exercised and anxious to run to earth the 
eause of error. Doctor Pinkowsky found out that the 
inefficiency and inaccuracy of the scales were due to 
the delicate weights used which were made of magnetic 
material. In this connection he wishes to warn all 
scientists and technical experts who have to purchase 
or use analytic scales and minutely small weights of 
this description to make certain that such weights are 
made of non-magnetic material. 


spelling of the breakfast beverage, cacao, 
has been preserved as it should have been 
in the English language. This confusion 
arose in England and America, because the a’s in the 
correct name cacao have been changed to o’s and the 
final o changed to an a, 

Cocoanuts are produced by the cocoanut palm, or 
Cocos nucifera, growing throughout the tropical parts 
of the world. It has no branches, properly so called 
but the leaves 12 to 14 feet form a kind of crown or 
fan-like summit to the tree, beneath which grows a 
cluster of the fruit or cocoanuts, which are collected 
and shipped to northern markets, where they are called 
cocoanuts. 

™he tree has very many uses. The roots are chewed ; 
gucters and posts are made of the trunks; the young 
buds are prepared and eaten in the same way as cab 
bage; the leaves are manufactured into baskets, mat 
tings and many other articles. The midribs of the 
leaves form oars, and the bruised ends may be used in 
place of brushes; the juice of the stem yields psalm 
wine, while the sap produces a sugar. If this sugar is 
mixed with lime it forms a powerful cement. The 
white meaty part inside the 





microscope. The weapon to 
be examined is placed on a 
flat platform directly be- 
neath the magnifying lens. 
To one side is an incandes- 
cent gas lamp, fastened to a 
movable arm, so that it can 
be placed in the most favor- 
able position. When placed 
on the base, in front of the 
microscope, its rays cross the 
horizontal tube of the appa- 
ratus, and by a system of 
prisms inside are thrown di- 
rectly on the object. After a 
close study of the object, the 
camera is swung into posi- 
tion, and both the box and 
bellows are raised or low- 
ered to any distance from 
the object so that it may be 
magnified and photographed 
at the desired size. 

By this method Dr. Flor- 
ence and other scientists 
have photographed _ blood- 
stains on colored materials. 


visible. The material is { ~ 
treated with an application F al 
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of a liquid which discolors ou i 
the fabric itself, but bright- 4 Re ph 


ens the color of the blood. 
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shell of the cocoanut forms 
a wholesome food and the 
milk a cooling drink. The 
coir or fibrous covering of 
the hard shell is used for 
cordage ; the shell is used as 
a drinking cup, and _ the 
white meat inside yields the 
well-known cocoanut oil of 
commerce. All these uses 
and many others are attrib- 
uted to the cocoanut palm, 
but it does not give us the 
breakfast cocoa. 

It is the Theobroma cacao 
that yields the cocoa or ca 
cao, as we shall call it. The 
tree is a native of South 
America, but it has been 
planted also very extensively 





in. all parts of the tropies. 
The Mexicans eali it choco- 
late, which is one of the 
names we use. The cacao 
tree is an evergreen and 
bears fruit and flowers all 
the year round, but the usual 
times for gathering the fruit 
are June and December. The 
seeds in the fruit possess 
the properties which we rec 
ognize in cocoa and choco- 
late as a valuable article of 
food. The amount of these 








When viewed under the mi- 
croscope, even 
trace of blood is sometimes 


the tiniest Left: Making a photomicrograph of a drop of blood from a knife-blade. Right: 
Photomicrographic examination of blood stains, an achievement of modern criminology 


The Florence apparatus for work of this sort 


seeds imported annually now 
exceeds 150,000,000 pounds 
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1. Cooling photographie solutions ; hypo packed in a large tray cools the solution in the smaller one. 2. Cooling a bottle of milk with hypo. 3. Hot water bottles filled with the hypo are preferable to the 


rdinary icepack. 4. This device, with hypo in the can under the 


conical hood, cools the water as it flows from the faucet. 
pass over an open tray of the cold hypo 


5. Fruit closets and cupboards may be cooled by allowing the incoming air to 


Some of the places where the cooling action of ordinary photographer’s hypo may be utilized 


A New Use for Our Old Friend Hypo 
By Frank B. Howe 
HE use of common “hypo” (sodium thisulphate) 
as a cooling medium, in place of ice or any of the 
expensive chemical cooling processes, is the innovation 
of a California chemist who recently disclosed the sur- 
prisingly simple and custless process he has devised. 

It is common knowledge to photographers that hypo, 
when dissolved in water, causes the temperature of 
the solution to become very low. Starting with this 
natural property of the cheap chemical, the inventor 
has adapted this quality to practical use and so har- 
nessed the hypo that it may be substituted for ice for 
use in the kitchen, in hospitals, in the photographic 
laboratory, in house ventilation systems, and so on 
indefinitely through the whole list of places where 
lowering of temperatures is desired 

For cooling milk and other kitchen commodities the 
bottie of milk is placed in an ordinary kettle; hypo 
packed around it in the same manner as an ice cream 
freezer is packed; and the hypo dampened with water. 
The temperature immediately becomes very low and 
remains so for several hours 

For hospital use the wet hypo is packed in ordinary 
hot water bottles. Where ice would quickly melt the 
hypo keeps cool for hours. 

Similarly, the hypo method of cooling is used to cool 
off houses by passing the incoming air over a pan of 
wet hypo. For cooling drinking water as it comes 
from the tap, a glass jar of wet hypo, fitted with a 
conical top, is suspended below the faucet. The water 
passing over this becomes cold in the same way as 
water passing over ice would do. 

The use of hypo in this way in no way affects its 
later use in the usual ways for photography and other 
purposes. Hypo costs around five cents a pound; hence 
this method would be cheaper than ice cooling, were 
the hypo thrown away. However, it can either be sub 
sequently used for photography, or else it can be evap- 
orated and used again and again for cooling. In either 
case, it is not only much 


itations. It will not produce a great drop in temper- 
ature, such as is required for many purposes, but it is 
suitable for many household duties. 


Natural and Artificial Sweeteners 

T a recent meeting of the German “Bunsen” Society 

Professor Theodor Paul, the director of the “Ger- 
man Experiment Station for Foodstuffs,” at Munich, 
gave an interesting address concerning the artificial 
sweeteners, saccharin and dulcin. Both these sub- 
stances have the curious property of exhibiting a rela- 
tive loss in proportion as the degree of concentration 
increases. In other words, a double amount added to 
an article of food or drink does not double the degree 
of sweetness in the latter. Prof. Paul discovered, how- 
ever, that when combined with sugar either saccharin 
or dulcin increases the sweetening power in direct pro- 
portion, a fact which is all the more remarkable since 
these compounds have a very different chemical com- 
position from that of sugar. It is also true that the 
degree of sweetness of an aqueous solution containing 
both saccharin and dulcin is approximately equal to 
the sum of the sweetening power of each constituent. 
For example, the degree of sweetness of a solution of 
280 mg. of saccharin in 1 liter of water is so greatly 
increased by the addition of only 120 mg. of dulcin that 
the solution tastes as sweet as if it contained 535 mg. 
of saccharin. Here, in fact, the degree of sweetness 
is almost doubled, so that a saving of about 33 per cent 
is effected. This surprising result is explained as 
follows by a writer in Die Umschau (Frankfurt) for 
October 8, 1921: 

“Saccharin and dulcin taste much sweeter, compara- 
tively speaking, in low degrees of concentration than 
in strongly concentrated solutions. On the other hand, 
the sweetening power of the two is capable of ‘addition.’ 
Consequently it is possible by combining the two sub- 
stances to take advantage of their incomparably higher 
sweetening power in more dilute solutions. The sweet- 
ening power of 280 mg. of saccharin in 1 liter of water 


corresponds to a 7 per cent solution of sugar; while 120 
mg. of dulcin corresponds to 3 per cent sugar solution. 
Hence when the two are added together they have a 
combined sweetening power equal to a 10 per cent 
sugar solution, whereas to attain this same degree 
separately would require either 535 mg. of saccharin 
or 1430 mg. of dulcin. Professor Paul calls this 
mixture of substances ‘the pairing of sweeteners.’ ” 

Some amusing tests were made at this meeting of the 
ability of the distinguished chemists present to detect 
the nature of the sweetening substance employed. They 
were offered cups of tea sweetened with one or the 
other of the three substances, but designated only by 
numbers. Twenty-one out of 34 persons who tasted tea 
sweetened with sugar were quite sure that an artificial 
sweetener had been used. In another test the guests 
were invited to sip alternately from cups of tea sweet- 
ened with sugar and with the combination of saccharin 
and dulein, but without knowing which was which. In 
this case 15 out of 16 persons aflirmed that the beverage 
containing the artificial sweeteners was the most pala- 
table. This experiment was repeated with water in- 
stead of tea, and in this instance 23 out of 32 persons 
declared in favor of the artificial sweeteners without 
knowing which-was which. These results caused con- 
siderable merriment, since many of the eminent chem- 
ists had previously declared themselves quite capable 
of distinguishing between the taste of sugar and that 
of artificial substitutes. 


Safety in Farm Power Service 
By Allen P. Child 
HE increasing demand for electric power on the 
farm is responsible for the new protective unit 
recently introduced by a Chicago manufacturer of 
electrical equipment. 

In reality this new unit is a miniature outdoor sub- 
station which makes distribution of power to isolated 
users simple and profitable. This switching and pro- 
tective combination is furnished for service up to and 
including 25,000 volts and 
consists of an adjustable 





cheaper than ice, but a great 
deal more convenient to 
handle. 

Thus far the possibilities 
of this medium in the cool 
ing line have been barely 
touched. There seems to be 
no limit to its possibilities 
and possible adaptations, It 
is simply a matter of taking 
advantage of the natural 
property of this chemical 
and utilizing a medium of 
cooling that nature has sup- 
plied gratis. 

Work is now under way 
upon mechanical apparatus 
which will permit the use 
of hypo in great quantities 
for wholesale and commer- 
ciel uses of lowering tem 
perature. In such cases the 
advantage over ice would be 
very great. Likewise in 
eliminating a great deal of 
the cost of chemical cool- 
ing, as now known, the hum- 











horn gap arrester, discon- 
necting switch, choke coil 
and fuse muunting, grouped 
in one unit. 

Units rated at 7500 volts 
are mounted on one cross- 
arm, while those rated at 
15,000 and 25,000 volts are 
mounted on two cross-arms. 
No special structure is neces- 
sary as the equipment is 
light, self-supporting and re- 
quires no particular skill for 
installation. 

Corrugated insulators for 
outdoor installation are one 
of the novel features of this 
combination. The corruga- 
tions of the insulators sup- 
porting the live parts are in 
all eases vertical. The cor- 
rugations of the insulator 
supporting the grounded ar- 
rester horn and resistance 
are horizontal. The parts 
supported by this insulator 
are normally grounded so 








ble hypo is a great improve- 
ment and advantage. 
However, hypo bas its lim- 


Three-pole protective unit mounted on a galvanized angie-iron support, with rods for 


operating the switches from the ground 


that this arrangement is 
possible, 
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Sewage clarifiers to treat 120,000 gallons per hour 


Sewage: The Price of Civilization 
One of the Problems of Modern Community Life with Which Our Remote Ancestors Had No Concern 


DECADE ago nearly all American cities simply 

emptied their sewage into the most convenicut 
body of water. But in ten years populations have 
grown more dense, the use of sanitary appliances pro- 
ducing sewage has increased many times and there has 
developed a strong public sentiment against disposal of 
this waste in an unsanitary or obnoxious manner. What 
to do with sewage, therefore, has come to be a munici- 
pal problem of first-rate importance. 

In Europe, where dense populations have made this 
problem a pertinent one for centuries, only slight 
progress in the solution had been made, especially in 
England and Germany, but this experience has been 
the basis for American experiments. In the past ten 
years American sanitary engineers have not only kept 
pace with progress abroad, but have far surpassed for- 
eign developments. Recent experiments would seem to 
indicate, indeed, that it is not only now possible to 
remove from the sewage the matter in suspension and 
solution in a cheap and inoffensive manner, but also the 
valuable materials known to be present can be salvaged 
in the form of a valuable commercial product. 

Perhaps the first effective method of treatment, which 
is still in common use, is simply to flow the sewage into 
large basins, where the solid matter in suspension is 
sllowed to settle and the remaining effluent is drawn off. 
At intervals the basin is drained and the settled sludge 
is dug out and carried away. But this method takes 
no account of the suspended particles too fine for sedi- 
mentation and the great amount of material in solution, 
and therefore can not be used by communities not near 
large rivers or other bodies of water. 

There are in use at the present time no less than nine 
methods of sewage disposal, including: 

1. Sedimentation. 

a. Straight sedimentation with sludge removal. 

b. Imhoff tank sedimentation, with self-contained 
sludge digestion. 

ce. Septic tank sedimentation, with self-contained 
sludge digestion. 

Removal of the coarse solids by the use of a me- 

chanically-operated fine screen. 

Chemical precipitation (followed by sedimenta- 

tion). 

Sand filtration. 

“Sprinkler” or “trickling” aerating filters. 

Contact beds. 

Chlorination. 

Electrolytic oxidation. 

. Activated sludge. 

Three of these methods (five, six and seven) are sel- 
dom used as complete processes, but usually in com- 
bination with one of the others. Electrolytic oxidation 
perhaps should be regarded as experimental, as it is 
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By Harry A. Mount 


used only in one small plant. Of the remaining methods 
two stand out as most promising—Imhoff tank digestion 
and the activated sludge process. Both depend for their 
effectiveness upon the action of certain bacteria. Of 
these the activated sludge process is newer and has 
been given much attention recently. A long series of 
experiments has finally resulted in a solution to the 
most perplexing problem in connection with the acti- 
vated sludge process, that of what to do with the 
sludge. The chief advantage of the Imhoff tank method 
is cheaper operating cost, but it is the prediction of 
some engineers that this advantage can be overcome. 
In such an event there is no doubt that the newer 
method would very nearly approach an ideal. 

In the Imhoff tank method the suspended solids are 
allowed to settle in deep tanks, through which the 
sewage flows continuously. The tank has a sloping 
bottom so arranged that the sludge passes through slots 
into a separate sludge chamber. Here the ordinary 
bacteria of putrefaction become active and a digestive 

















Primitive sewage disposal in India; a woman stand- 
ing waist deep in the sludge fills the 
bucket elevator 


action takes place which very greatly reduces the sludge 
in volume. 

This method is open to the criticism that objection- 
able odors are generated, making it necessary to have 
the plant in an isolated spot, the expense of installa 
tion is very high, and the method takes no account 
either of the finer solids which will not settle or the 
material in solution. However, where large bodies of 
water are available so that a high degree of dilution 
ean be obtained, it is usual to treat the effluent with 
chlorine to sterilize it and to empty it in this condition 
Due to the fact that the bacterial action removes oxygen 
from the effluent, it may be poisonous to fish and other 
animal life unless greatly diluted. 

It is usually necessary, therefore, especially in inland 
cities, to combine with the Imhoff tanks some other 
method to purify the effluent further before it reaches 
the streams. Three methods are in common use—con- 
tact filters, sand filtration, and aeration by sprinkling 
over large and carefully prepared filter beds. Espe- 
cially the latter method is effective in producing finally 
a pure effluent, but in any case a large tract of land is 
needed in an isolated spot and the installation is ex- 
pensive. But in spite of these drawbacks the Imhoff 
tank method is perhaps more widely used than any 
other in this country. 

A partial explanation lies no doubt in the fact that 
such public improvements are usually paid for by bond- 
ing the community. The original size of the bond issue 
makes little difference to the politician—it is as easy 
to issue bonds for a million dollars as a hundred thou- 
sand. But the matter of operating expense comes under 
the head of current expense, and if heavy may make 
excellent election ammunition. Therefore an expensive 
plant which shows a low operating cost is preferred to 
a cheap plant with a higher operating cost, even though 
the latter may be ultimately the least costly system. 
Thus the sanitary engineer is often called upon to meet 
a political situation as well as a problem in sanitation. 

The activated sludge process also depends upon a 
species of bacteria, but operates in an almost opposite 
manner. Instead of working in an inclosed sludge com- 
partment, this species of bacteria is active only in the 
presence of air and light, and instead of merely causing 
the sludge to decay they consume it entirely. The tiny 
bodies of the bacteria finally settle to the bottom of 
the tanks in a brownish jelly-like mass and the effluent 
flows off clear and pure, of a quality almost equal to 
that of potable water. While the water is purified in 
a single step, the brownish sludge which remains has 
for some years presented a problem which seemed 
wellnigh unsolvable. 

An activated sludge plant consists essentially of ma- 
chinery for aerating the sewage as it enters the plant 
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" about $3,000,000. The Hous- 





by blowing air bubbles 
through it, tanks through 
which the sewage slowly cir- 
culates in contact with mi- 
nute air bubbles for about 
four hours, and finally some 
for removing and 
denaturing the sludge. 
There is first develoned 


system 


under laboratory conditions, 7 
a species of bacteria which 
is introduced into the sew 
nage. In order to give the 
sufficient oxygen 
forced 


bacteria 
compressed air is 
through the sewage and then 
it slowly circulates through 
the long tanks. At the end 
at about four hours the bi 
teria have entirely consumed 
the organic matter in the 
sewage and their bodies set 


tle to the bottom, The water 
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ton plants are considered 
models in economy and efli- 
ciency. 

Engineers are watching 
with intense interest for the 
results which will be ob- 
tained in two cities which 
ADJUSTABLE BAFFLE are applying the activated 
OVERFLOW DRAIN sludge process on an even 
grander scale. At Milwau- 
SCREENINGS CHAMBER kee a plant is now under 
construction which will cost 
about $7,500,000. The city 
of Chicago is now construct- 
ing one large activated 
sludge plant, one plant 
which is a combination of 
the Imhoff tank and acti- 
vated sludge methods, and 
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another activated sludge 
plant is planned. These 








plants will have a capacity 





flows from the end of the 
tanks. As fresh sewage en 
ters there is added to it a small quantity of the acti 
vated sludge to introduce a supply of bacteria. Thus, 
al process is continuous 


once started, the bacteriologi 
und automatic 
The chief expense is that of operating the air com- 


pressor, aS a very great quantity of compressed air is 


required. Two schemes are being tried to reduce this 
cost; first, the invention of means to keep the air bub- 
bles in contact with the sewage for a longer time so as 
to increase their efficiency, and, second, partial separa- 
tion of the sludge by sedimentation or screening before 
introducing into the activation tanks. 

The most difficult problem in connection with the 
process, however, has been to find a means of disposing 
of the jelly-like sludge which is a by-product It has 
been known that the sludge contains the ingredients of 
i. fair grade of fertilizer, being rich in nitrogen in the 
s useful 


form of ammoniates, But before the sludge 
ommercially it must be dried and mixed with other 
fertilizer ingredients Various types of filter presses 
have been tried for drying sludge with indifferent suc- 
cess, for the physical nature of the sludge makes it 
ulmost impossible to reduce the moisture content suffi- 
ciently so that it can be handled by ordinary dryers. 
Centrifugal separators also have been tried, but it has 
heen found that the microscopic organisms which form 
the sludge are so near the specific gravity of water 
that they will not separate. Air drying is impossible 
hecause the sludge, when allowed to stand, rapidly de- 
composes, It has been the practice in some plants to 
pump the sludge inte an impounding reservoir, from 
which it is emptied into a stream at hich water. 

The chemical engineer has come to the rescue in this 
difficulty, and recent tests made by the city of Houston, 
Texas, have shown conclusively that it is possible to 
dehydrate the sludge economically and to recover in the 
process a fertilizer in large quantities. The method 
tried at Houston was designed by Angus Maclachlan of 
New York and operated essentially as follows: 

A powerful sterilizing agent is introduced into the 
sludge as it is pumped from the settling tanks, The 
agent used is sulfur 
yellow sulfur in a rotary burner. The gas is mixed 


dioxide gas produced by burning 


with live steam in a specially 


Mechanical self-cleaning sewage screen 


ipplied commercially consists of mixing a small quan- 
tity of sulfuric acid with the sludge and then heating 
it. This has the effect of breaking down the jelly-like 
consistency of the sludge and causing the solids to float. 
The sludge is then easily skimmed off the top and dried 
in the regular manner. 

It is the hope of the inventors of such methods that 
the sale of fertilizer which is salvaged will make the 
net cost of the activated sludge process compare favor- 
ably with that of other methods. If this end is achieved 
this process will have the advantage of a low cost of 
installation, of complete purification of the effluent, of 
a plant which requires a small space and which gen- 
erates no offensive odors in operation, and finally of 
salvaging the useful material from the sewage. 

The largest activated sludge plants now in operation 
in this country are at Houston, Texas. There are two 
plants, a north side plant, consisting of four units, each 
with a daily capacity of 2,500,000 gallons, and a south 
side plant, with two units of the same capacity. Each 
unit is composed of a main aerating channel 280 feet 
long, 18 feet wide, and 9.75 feet deep; ten sedimentation 
tanks 22 feet deep with a surface area of about 183 
square feet each, and a sludge reaeration channel 280 
feet long, 9 feet wide and 9.75 feet deep. Air is fur- 
nished by pressure blowers at 5.25 pounds per square 





inch, each blower having a capacity of 3200 cubic feet 
per minute. At the north side plant there are three 
blowers and at the south side plant two. The air is 
diffused through filtros plates and a total of about 1.44 
cubic feet of air per gallon of sewage is used. The 
cost of operating the north side plant, with an average 
flow of 6,250,000 gallons per day, per million gallons is: 
Attendance $4.15, miscellaneous $0.85, power at rate of 
6-10e per kilowatt hour $5.40, or a total of $10.40, 
interest and depreciation not included. At the north 
side plant a dehydration plant is now being erected at 
a cost of about $80,000, in connection with which the 
new sulfur dioxide process. of dehydration will be used. 
The cost of this plant was about $225,000 and that of 
the south side plant $115,000. It is roughly estimated 
by a competent engineer that an Imhoff tank plant of 
the combined capacity of these two plants would cost 


about three times as great 
as the Milwaukee plant. Still 
unother activated siudge plant will take care of the 
peculiar type of sewage from the packing house district 
in Chicago. 

It must not be imagined, however, that the activated 
sludge method, or any other, offers a panacea for the 
problem of sewage disposal. For not only do the re 
quirements of different communities vary, but the 
character of the sewage itself varies. Usually the kind 
and degree of treatment required can be determined 
only after careful analysis. In cities on the ocean or 
other large bodies of water, as New York City, mechan 
ical sereening is often found sufficient, and a large 
investment in a disposal plant is useless. For this 
purpose several types of self-cleaning or mechanically 
cleaned screens have been developed. One of the most 
successful of these screens consists of a perforated 
eylindrical drum, mounted on a horizontal shaft, with 
the drum partly submerged in the raw sewage flow. 
The screened sewage, after passing through the per 
forations in the drum, flows out a discharge opening at 
one end of the drum. The drum is revolved mechani 
eally, carrying the screenings beneath the drum to a 
sereenings chamber on the other side, while a head of 
water within the cylinder creates a flushing action 
that makes the screen self-cleaning. 

The settling tank, which is often used as a prelim 
inary step for chemical or bacteriological treatment 
will also often suffice as a complete treatment. The 
design of the settling tank has been undertaken in 
scientific manner and carried very near perfection by 
American engineers. It is no longer necessary to drail 
the settling basin to remove the sludge, for the newest 
forms of settling tank are provided with a means for 
continuous sludge removal. 

The most successful type of settling tank is round 
and comparatively shallow, the sewage being fed in at 
the center of the tank instead of the edge. This pro- 
duces an even, slow flow from the center to the cir- 
cumference of the tank, preventing swift currents or 
eddies which might pick up the lighter sludge from the 
bottom and carry it away with the effluent. The incom- 
ing stream tends to diffuse over the entire area and the 
solids settle to the bottom. Four arms revolve slowly 
around the bottom, each 





designed mixing device and 
the gas-steam mixture is 
passed directly into the 
sludge tank by means of an 
inlet pipe’ in the bottom. 
Bacterial life in the sludge 
is at once destroyed, and in 
addition the gas has an elec- 
trolytic effect which causes 
the particles in suspension 
to coagulate. The mass Is 
transformed in a very short 
time from its jelly-like con- 
sistency to a brownish gran- 
ular mass which can be very 
easily pressed to a water 
content of about 75 per cent. 
It can then be dried by the 
sun or a mechanical dryer 
to a moisture content of 10 
per cent, desirable for ship- 
ping. The material is then 
ground and is available for 
fertilizer manufacture. 
Another method of dehy- 
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earrying a set of “plows” or 
“sweepers” which slowly 
push the _ accumulating 
sludge toward the center of 
the tank, from which point 
it is either flowed away by 
gravity or is pumped away 
for disposal. These settling 
tanks have been built in 
sizes from 6 feet to 225 feet 
in diameter. 

It will thus be seen that 
the American sanitary engi- 
neer is ready with a sewage 
disposal system for village 
or great city. His services 
are equally valuable to cer- 
tain industries and in gen- 
eral the same types of appa- 
ratus are being successfully 
applied to wastes from tan- 
neries, glue factories, gela- 
tine factories, beet sugar 
factories, textile mills, dairy 





hotel ee products plants, packing 
—) 7 2s. . . 
houses, rubber reclaiming 








dration tried successfully on 
a small scale but not yet 


Modern sedimentation tank, showing plows on bottom to collect sludge 


plants, dye works and others. 
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The Pneumatic Hub 


T is a fact known to every motor-car owner that even 
the best of springs and the largest wheel profiles are 

on poor roads unable effectually to damp those heavy 
shocks and jerks which, especially if acting in a hori- 
zontal direction, are bound to exert a most prejudicial 
effect on the chassis and all parts of the car, particu- 
larly the motor. 

The pneumatic hub designed by Boris von Loutzkoy 
and recently shown in Berlin is intended to absorb any 
shocks acting on those parts which are not spring- 
suspended. In fact, this hub will separate the drive- 
shaft from the wheel itself, so that the weight of the 
rear axle no longer acts on the latter, while any shocks 
reaching the wheel are absorbed before being able to 
pass on to the shaft. Inasmuch as the pneumatic hub 
works in all directions eccentrically to the car axis, 
it not only deals with vertical shocks, but even with 
those striking the wheels in a horizontal or tangential 
direction. 

Moreover, it is claimed that the pneumatic hub at 
the same time insures a remarkable saving of energy 
and, accordingly, a saving of fuel; that it will accumu- 
late the energy received with every shock, in order, at 
the following rotation of the wheel, to yield it up again 
to the motor and the whole plant. 

The compressed air which, in the case of the pneu- 
matic hub, serves to insure an efficient spring effect, is 
produced automatically during the motion of the car, 
air compressors (cylinders) being arranged radially 
between the spoke ring and axle bush. On stopping 
the car these air cylinders are discharged, the axle 
then lying eccentrically below the wheel centers. As 
soon as the wheels begin turning the cylinders fill with 
air. The axle now rests on air cushions throughout 
and is automatically washed by air. Inasmuch as the 
air-compressor cranks are under tensile strain, the 
wheels are automatically adjusted by the weight of the 
car, the upper cylinders, not working under pressure, 
being by the action of the power plant adjusted to 
suction. As soon as the cylinders during the rotation 
of the wheel reach their lowermost position they will 
compress the drawn-in air. All cylinders work with- 
out valves, thus insuring the greatest possible safety 
of operation. 

The cranks also carry along the rear wheels by com- 
pressing the air in all cylinders. In fact, the power 
transmission from the engine to the wheels is purely 
pneumatic. With any rotation of wheels, especially in 
the case of braking, as well as with any shock or jerk, 
there is likewise a compression of air in all cylinders, 
thus producing by mechanical means a similar condi- 
tion as in the case of the absorption of shocks by pneu- 
matic tires —By Dr. Alfred Gradenwitz. 


Offset Printing on the Pavement 
FFSET printing as applied to the production of the 
Screntiric AMERICAN covers was explained to our 
readers in our November issue, so they are familiar 
with the general characteristics of the method. We 
illustrate a curious application of the principle on a 
much larger scale along the Paris boulevards. A large 
apparatus identical with the ordinary garden roller, 
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Showing the arrangement of cylinders on the 
pneumatic hub 

















Accurate measures of low air-current speeds are 
made possible by this apparatus 


save that the cylinder is of rubber in place of copper, 
is the means whereby the new trick is accomplished. 
On the surface of this roller large display advertise- 
ments are printed. By means of an ingenious wetting 
apparatus, as this roller progresses over the pavements 
the dust of the latter is dampened and a perfect series 
of printed duplicates of the story on the roller is left 
behind it. In the case that attracted our photographer's 
attention the subject of these novel notices was the 
motion-picture play of the hour; but the technique is 
plainly applicable to almost any topic. 

Investigation reveals the fact that this idea is not 
entirely new. It was shown, in somewhat crude form, 
in these columns some twenty years ago. 


Forty-eight Speeds 

_testam  cnlghaig different speeds—suggestive of a 

race horse or a touring car—is the variable capacity 
of a piece of machinery designed and installed at the 
intermountain experiment station of the United States 
Bureau of Mines, Salt Lake City, Utah. This unit for 
injecting chloride—a gas compounded with potash, 
soda, ete.—together with a rotary kiln, dust chambers, 
and a precipitator, comprises a miniature plant for the 
experimental dressing of ores by an evaporation process. 

The chloride injector, or that part called the screw 
feeder, is capable of feeding from two and one-half to 
twenty ounces of chloridizing reagents an hour. Pre- 
cision demands a positive gear action, rather than mere 
throttle control; and 48 speeds are called for. This 
unusual number is made possible by a system of 
sprocket wheels of different sizes. In the absence of 
commercial apparatus of the kind desired a scientist of 
the Bureau of Mines visited a store dealing in second- 
hand bicycles. Here he obtained a series of bicycle 
sprockets and arranged them into a set of gearing 
which gives the 48 speeds. 
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Measuring Low Air Velocities 

NE of the most delicate recording instruments used 

in scientific work has recently been perfected by 
IF. G. Wahlen of the Illinois Engineering Experiment 
Station. In the course of experimental work at the 
University of Illinois laboratories’ the problem arose 
of how to measure low air velocities ranging from 2 to 
7 feet per second under conditions where the total 
quantities of air in motion were relatively large, aggre- 
gating between 40,000 and 90,000 cubie feet per hour. 
In these instances the total head for producing flow 
was extremely small. It was essential to develop some 
instrument which would offer no frictional resistance 
to air flow and which would be extremely sensitive, 
accurate and readily portable. 

After months of effort Mr. Wahlen developed such a 
gage, which is so sensitive that instantaneously it wil! 
respond to the most minute fluctuation in pressure 
This delicate gage consists of a rigid base set on three 
leveling screws to support two large glass bulbs which 
are joined together by an inverted U-tube of peculiar 
shape. The right-hand leg of this tube is constricted, 
while the left-hand leg is enlarged at the plane where 
the liquids meet. The left-hand bulb is attached rigidly 
to the base, while the right-hand bulb moves vertically 
up and down with the carriage to which it is at- 
tached. The motion of this carriage is regulated by 
practically frictionless guides which eliminate all side- 
sway. The entire movement is controlled by means of 
a micrometer screw. Pressures are communicated to 
the two bulbs through flexible connectors on the top of 
each bulb. The bulbs and the U-tube are about half 
filled with alcohol which is colored red with aniline 
dye. The upper part of the U-tube is filled with clear 
kerosene and ligroin mixture so that its specific gravity 
is less than the density of the colored alcohol. 

When in use the gage is first balanced at zero with 
both pressure connections open, care being exercised to 
adjust the position of the apparatus by operation of 
the leveling screws so that it is exactly level. After 
the gage is properly balanced pressure connections are 
made and the movable carriage and the liquid bulb are 
so manipulated that the meniscus is brought to the 
original reference line when a second micrometer read- 
ing is taken. The difference between the two microm- 
eter readings when multiplied by the density of alcohol 
gives the pressure head in inches of water. A final 
zero reading is then taken to check the initial zero 
figure. A thousandth of an inch movement of the mi- 
crometer screw moves the meniscus 1/16 of an inch, 

Because no movement of the measuring liquid occurs, 
no corrections are necessary on account of capillarity, 
viscosity, variations in bore of the tube or conditions 
of the glass surface. The sensitivity of the gage de- 
pends on the relation between the areas of the con- 
stricted tube and the large cross-section of the bulbs, 
upon the viscosity characteristics of the two liquids 
and the small density differential, as well as upon the 
fact that the constricted portion of the U-tube is very 
short. This gage is used as a direct-reading instrument 
for measuring and studying the velocities of outflowing 
air in furnace pipes, ventilators and similar conductors. 

















An improvised variable-speed injector 
with 48 speeds 
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The Bat Pest in Ceylon 
TVHERE are certain creatures from which the average 
| human instinctively shrinks. There seems no very 
t or a mouse should be more terri 


rood renson whv ar 
ink, but the female of 


fving than a squirrel! or a chip 
the human species is not swayed by reason in her im- 


pulse to seek the high level of a chair seat and make 


loud noises of terror in the presence of the former ani 
mals and not in that of the latter. Likewise one of us 
who can deal most heroically with waterbugs and cock 
roaches may be reduced to a shuddering mass of inar 
ticulate flesh at mere sight of a spider 

For those who are subject to it at all, the terror of 
bats is perhaps as acute as any of these fears. We 
have even gone to the trouble of inventing a tale to the 
effect that the bat will get in our hair and can not then 
be disentangled save by the heroic process of shaving 
We can imagine that once thoroughly enmeshed in a 
lndy’s hair, a bat might have to be shaved loose but 
why the universal belief that such a fate is his chief 
“nim im ite? 

All of which is by way of preliminary to the state 


ment that the thousands of objects suspended in the 


tree of the accompanying photog ipl are not some 
strange exotic fruit They are neither more nor less 
than one of the vast hordes of fruit-eating bats with 


which Ceylon is infested They spend the day hanging 
in this fashion, head downward—thereby justifying at 
least one of the traditions connected with the tribe 
The darker hours they devote to the serious business 
of raiding the fruit crops. 
’ 


de such nuisance of themselves 


‘hese bats have mi: 
that the Ceylon government has found it necessary to 
make a vigorous effort to reduce them, if not actually 
to exterminate them. So official bat hunters have been 
uppointed, who make it their business to combat the 
flying rodents. The quick and easy method of poison 
is hardly available, because the fruit which it would 
he hecessary to poison fo reach them is intended for 
human consumption; so the campaign is mainly one of 
shooting. The bat’s comparative activity during the 
daylight hours simplifies the issue somewhat. 

The particular species involved in this little war is 
the one commonly known, not as a bat 


A prize specimen of the flying w fruit bat of Ceylon, and the hunter who has just brought him down. Right: A large 


tree, and giving the impression of large fruit of some description 


The fruit bat of Ceylon, individually and en masse 


igronomy, Says: More recent research, embodying 
laboratory extractions with weak solvents, pot studies 


using a variety of plants as indicators of the con- 
centration of the soil solution in potassium and the 
analyses of their ash, lysimeter experiments from 


which the outgo of potassium has been measured, and 
field tests, have failed to show that basic compounds 
of calcium and magnesium increase, by chemical action, 
to any practical extent, the availability of the soil store 
of native potassium. As measured by yields, phos- 
phates of iron and aluminum seem to be as available 

s calcium phosphates. It is very probably true that 
fixation of phosphatic fertilizers by colloidal absorption 
nduced by iron and aluminum oxides is responsible for 
the failure of some crops to respond to phosphorus ad- 
ditions. Additions of lime on such soils undoubtedly 
flocculate some of these colloids, which gives the soil 
i. better physical condition for plant growth. 

Additions of lime, before or after applications of 
soluble phosphates, have greatly increased the efficiency 
of the phosphatic fertilizer. When insoluble calcium 
phosphate has been applied it seems that applications 
of lime have reduced the effectiveness of the phosphate 
in the majority of cases. 

The seant data of lysimeter experiments only, which 
deal with the question of sulfate availability or con- 
servation, seem to show that liming, with small 

ounts of CaO, both small and large amounts of 
MgO, MgCoO,, limestone, dolomite, and magnesite, in- 

Heavy 


creases the solubility of native soil sulfate. 
pplications of CaO, for a few years at least, appar- 
ently reduce this loss of sulfur from the soil. 


The Relation of Nutritive Constituents to the 
Composition of Oat Plants 

S a result of a series of interesting experiments 
A made to determine the relation of certain nutri- 
tive elements to the composition of the oat plant, and 
published in the American Journal of Botany for May, 
1921, Dr. J. G. Dickson of the University of Wisconsin 
finds that the calcium content of both grain and straw 
is reduced to about 10 per cent of that of the plants 
from the controls by reducing the calcium in the cul- 


colony of these creatures, hanging by their toes, head down, in a 


ture solution to one-tenth the quantity present in the 
complete nutrient solution. It is -greatly reduced in 
both grain and straw by a similar deficiency in phos- 
phorus or in nitrogen. 

The total phosphorus content of the grain is reduced 
to 46 per cent, and of the straw to 10 per cent, of that 
in the plants from the controls by reducing the phos 
phate in the culture solution to one-tenth of the quan- 
tity present in the complete nutrient solution. It is 
slightly reduced in both grain and straw by a similar 
deficiency in potassium, and is increased by a similar 
reduction of calcium or nitrogen. 

Although the variations in composition are more 
pronounced in the straw, yet in general they are sim- 
ilar in both grain and straw. 

The phosphorus content of both grain and straw is 
modified by seasonal differences, except for the plants 
grown in the phosphorus-deficient solutions. The cal 
cium content of the grain is modified by seasonal differ 
ences even in the calcium-deficient solutions. The cal 
cium content of the straw, however, shows no consistent 


response to climate. 


The Vegetable Caterpillar 

YUNGI that take possession of the bodies of cater 
| pillars and worms are among the interesting phe 
nomena on the borderland between the vegetable and 
animal kingdoms. Our illustration shows two excellent 
specimens of the so-called “vegetable caterpillar” of 
New Zealand. The larger one measures about three 
inches in length and the shorter one two inches. The 
stalks or stems are approximately ten and six inches, 
respectively. 

The origin of the vegetable caterpillar, if we are to 
eredit local accounts, seems to have some connection 
with the rata tree, a parasite of somewhat singular 
characteristics. The rata seed borne through the air 
takes root in the fork of its host tree, gradually crush- 
ing the life out of it by sending out encircling feelers 
and finally assuming the shape of a legitimate forest 
tree. It is under the rata tree that the vegetable cater- 
pillar is found. Its presence is detected by a sharp 
tail-like spike extending above the surface of the soil. 

It is said that the (animal) caterpillar 





at all, but as “flying fox.” That it at- 
tuins to very respectable size is indicated 
by the prize specimen of our first picture, 
which the successful hunter has been at 
pains to nail neatly to the tree for the 
camera’s benefit. The actual body and 
head, of course, are small; the size lies 
mainly in the wings. The animal hangs 
from his forefingers at the upper end of 
these, with his body suspended, head 
down, at a considerable distance beneath 
the limb. It is the wing which is then 
visible, and gives the effect of a large 
fruit of some sort. 


Effects of Liming on Soil 
I ISCUSSING the results of investiga- 
tions made by himself and many 
thers of the effects of liming on the 











feeds upon the rata foliage and ulti- 
mately drops to the foot of the tree, where 
it bores itself into the earth. But the rata 
spores have entered via its breathing 
tubes, and soon eat it up all save the 
outer shell. From the back of the head 
springs the fungus, terminating in a point 
covered with the fryit. The viscera, upon 
investigation, will be found to be entirely 
displaced by a chalky fungoid substance. 
The only semblance to the original larva 
is the outer skin, which maintains all the 
outlines of its former inhabitant. 

This larva fungus is also found in 
Tibet, as recorded by Dr. A. L. Shelton. 
for seventeen years medical missionary at 
Batang, in a recent issue of the National 
Geographic Magazine. He described the 
“grass worm,” highly prized by Tibetans 
for supposed medicinal virtues, exactly as 








availability of soil potassium, phosphorus, 
and sulfur, Mr. J. K. Plummer in the 
Journal of the imerican Society of 


These were once caterpillars; now they are plants with stalks, the spores 
having taken possession of the caterpillar’s body and fed on his internals 


we have outlined the vegetable caterpillar 
of New Zealand.—By George F. Cornwall. 
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The Service of the Chemist 


A Department Devoted to Progress in the Field of Applied Chemistry 


Conducted by H. E. HOWE, Chemical Engineer 





The Fiber Container Industry 

R. J. D. MALCOLMSON, in the 
A August and September numbers of 
The Chemical Age (New York), dis- 
cusses the fiber container industry and 
he application of industrial research to 
some of its problems. The methods em- 
ployed in studying fibers involved micro- 
scopical tests so that various kinds of 
paper fibers might be identified. This 
included the perfection of a new stain. 
All the other laboratory tests, such as 
certain physical and chemical ones, 
proved to be informing, but so far as 
the consumer is concerned the ability 
of the materials to withstand freight 
handling and the ordinary usages to 
which containers are put is of more 
direct importance. A new test known 
as the Webb test has been developed, 
with which each side of the corrugated 
board may be tested separately. A drum 
box tester was constructed with a set 
of scientifically placed baffles which 
compel the loaded box under test to 
drop on each side and corner, thus 
duplicating the average treatment in 
use. In this drum more than 1300 fiber 
boxes of all varieties with different loads 
have been tested and results have en- 
abled specifications to be based on facts. 


Optical Method for Oil Analysis 
HE July issue of the Cotton Oil 
Press describes an optical method 

for determining oil in all oil-mill ma- 

terials. The method consists of grind- 

ing in a warm mortar two grams of a 

sample containing a known oil with three 

of Halowax oil. A portion of the liquid 
is then removed by drawing it through 

a plug of cotton in a tube and the re- 

fractive index of the mixture is deter- 

mined. This operation requires about 
eight or ten minutes. The percentage of 
oil is obtained by reference to a table or 

chart prepared from readings of mix- 

tures of known proportions of the solvent 

and the oil in question. 

The accuracy of the test has been 
demonstrated by comparing results with 
those obtained by the extraction method 
and the difference was found to be but 
one point in the second decimal place. 
This rapid method should make possible 
the purchase of oil-bearing materials on 
the basis of their oil content, which has 
not been the practice in general hereto- 
fore. Besides this the superintendent of 
a crushing plant can have frequent 
analyses made of his various products, 
can know how efficiently his machinery 
is operating, and can be aided in estab- 
lishing a certain control over operations. 


Pink Cottons 


T is not unusual to have bleached cot- 

tons assume a pink coloring either at 
the bleachery or shortly after being re- 
moved. A short time ago a merchandis- 
ing house began to Send complaints from 
various departments to the laboratory 
appealing for information both as to the 
cause and the cure of pinkness in case 
after case of cottons drawn from the 
warehouse. The first troubles were re- 
ferred to the bleacheries, but when ma- 
terials of all kinds were found colored 
it became evident that the trouble lay in 
the warehouse. Remembering that white 
canvas shoes often turn pink when ani- 
line has been used in curing the rubber 
soles, investigation was made of all cases 
stacked near a large stock of rubber 
tires and nearly all found to be affected. 


This is but another example of the 
great influence of small quantities of 
some compounds. About three ounces of 
aniline oil were used in each 70 pounds 
of the rubber compound which caused 
this trouble, and the injured goods were 
wrapped, boxed and packed in approved 
fashion. Some believe that the pink 
color occurs when aniline comes into 
contact with hydrocellulose formed when 
overbleaching occurs. Others argue that 
the color is most pronounced when fur- 
fural is present, and this compound is 
likely to be found in small amounts 
wherever starch is used, as in finishing 
dry goods. 

Various methods for removing the 
color have been proposed, all being 
aimed at bringing about a change with- 
out actual refinishing. This suggests the 
use of gases in a way to form minute 
quantities of fixed alkali in the goods. 
Unfortunately it is difficult to convince 
the public that the coloration under dis- 
cussion is not injurious to the goods and 
will disappear with the first washing. 


Lithopone 

N the August number of Chemical 

Age there is printed a short article 
on lithopone which serves to remind us 
how important this pigment has become. 
More than 85,000 tons of barytes were 
used for the manufacture of lithopone 
in 1918 as contrasted with less than 
45,000 tons in 1915. The process of 
manufacture consists in bringing to- 
gether barium sulfide in solution with 
purified zine sulfate, heating and mixing 
with the result that an insoluble precipi- 
tate is formed consisting of 68 to 70 per 
cent barium sulfate and 30 to 32 per cent 
of zine sulfide. This precipitate is dried, 
then heated red hot and quenched. This 
is the delicate part of the process, chang- 
ing the constitution of the powder and 
making it opaque and white. Finally it 
is ground in water and floated. During 
heating some of the zine sulfide is 
changed to oxide so that 1 to 10 per cent 
of the final product is zine oxide. 

Lithopone is whiter than white lead 
and equal to the best grade of zinc 
oxide. It is not affected by sulfur or 
hydrogen sulfide, is not poisonous and 
does not blacken by combining with lead 
contained in pigments or driers. 


Beet Molasses 

I] W. DAHLBERG in discussing the 

« chemical problems of the beet 
sugar industry in Chemical and Metal- 
lurgical Engineering points to the possi- 
bilities in the by-products from _ the 
molasses which are not suited for 
human food. The ash in molasses con- 
tains nearly 50 per cent of potash as 
K,O which may be recovered by evap- 
orating the waste matter from the Stef- 
fens process, where the sugar is recov- 
ered as saccharate, and burning the 
thick liquor, leaving the ash, which may 
be used as a fertilizer or worked up into 
potassium carbonate. The vegetable car- 
bon is useful as a decolorizer. This sim- 
ple process takes no account of the nitro- 
gen, present in the waste water, which 
should yield methylamines, cyanide and 
ammonia. Attracted by the demand for 
dimethylamine as a vulcanizing acceler- 
ator, research is in progress to determine 
the best ways to secure high yields and 
pure products of this class from 
molasses. 


The author considers the following 
as possible molasses by-products: sugar, 
potassium carbonate and sulfate, sodium 
carbonate, carbon, methylamines, sodium 
cyanide, ammonium sulfate, methyl alco- 


_ hol and vegetable tar. 


Fixed Nitrogen 

MONG the methods of fixing at- 

mospheric nitrogen is the one which 
depends on the conversion of alumina 
into aluminum nitride and a patent has 
been issued to Mark Shoeld on an im- 
proved technique. The calculated quan- 
tity of carbon and finely ground alumina 
is made into briquettes which are then 
mixed with larger pieces of coke. This 
mixture is fed continuously through an 
electric furnace equipped with station- 
ary electrodes. Producer gas, providing 
the nitrogen, is admitted through inlets. 
The larger pieces of coke carry most of 
the current serving to produce the tem- 
perature for the reaction and at the 
same time prevent the fusion together 
of the briquettes which are later sep- 
arated from the coke by screening. The 
coke is used repeatedly until worn to a 
size too small to facilitate separation 
from the briquettes. 


A Shell Game 

| etodgpens requires chareoal in vari- 

ous sized pieces as a part of the 
ration, and it has been customary to 
use willow charcoal for the purpose. 
Many tons of this commodity are sent 
into southern California yearly where 
the disposition of walnut shells has been 
a problem. It has remained for the 
chemical engineer to convert the shells 
into the charcoal for which there is the 
demand. The manufacturing plant is 
simple, consisting of a 10-inch by 10-inch 
rotary kiln into which the ground shells 
are fed through flame into a hot zone 
where the dust is burned away. The 
kiln is fitted with baffles and lifters to 
secure proper mixing, which is essential 
to uniform charring. Tar is distilled off 
and the charcoal, quenched as it leaves 
the kiln, is screened into four, six and 
ten mesh sizes before sacking. It is of 
excellent quality for poultry, more gas 
absorbent than willow charcoal, and 
dust-free. One ton is produced for each 
three tons of shells. Creosote, oil and 
pitch can be made from the tar recov- 
ered from the flue gases. The venture 
is very profitable. 

Experiments are now under way with 
fruit pits, shavings, etc., and it may be 
that the process will offer a simple solu- 
tion in the case of other wastes. 


Iron Tanning 
HE Journal of the American Leather 
Chemists’ Association abstracts an 
article by G. Grasser on the chemical 
control of iron tanning. 

“The use of iron salts for tanning has 
increased to such an extent that manu- 
facturers have begun to prepare iron 
tanning extracts on a commercial scale. 
The leather chemist is now called upon 
to establish methods for controlling the 
iron liquors as well as for analyzing the 
extracts and leather. It is important to 
regulate the concentration of both fer- 
rous and ferric iron in the liquors dur- 
ing tanning. Iron tannages may be 
readily detected by moistening a cutting 
with a solution of acetic acid and tannin, 
which changes the color from a brown- 





ish red to a bluish black. The leather 
may be analyzed by methods commonly 
used for chrome leather, the important 
determinations being water, ash, ferric 
oxide, calcium oxide, total acid, sulfuric 
acid, fat and hide substance. The ferric 
oxide content of seven leathers exam- 
ined varied from 9 to 37 parts per hun- 
dred of hide substance.” 


Unburnable Balloon Gas 


HE work under direction of the U. S. 

Bureau of Mines on helium produc- 
tion has attracted much attention be- 
cause we must have unburnable gas for 
dirigibles if balloon navigation is to 
have a satisfactory degree of safety. 
3ut helium at best is expensive and may 
not be available in sufficient quantity so 
that a gas mixture is desiratie. It has 
now been found that 18 to 20 per cent 
of hydrogen may be mixed with helium 
and still produce a mixture which will 
not burn with a persistent flame when 
flowing from an opening under condi 
tions similar to those present in balloons. 
When the percentage of hydrogen passes 
14 the gas mixture can be ignited under 
favorable conditions, but combustion is 
not supported. 


Preserving Mine Timbers 

REAT quantities of mine timbers are 

being placed in American 
without preservative treatment, notwith- 
standing the fact that 10 years is about 
the average length of life of such wood 
in service. In one experiment SO per 
cent of the treated timbers were still 
sound after such length of service and 
none needed replacement. <A note from 
the Forest Products Laboratory says: 

“At least three preservatives have 

been found suitable for mine work. 
These are coal-tar creosote, zine chloride 
and sodium fluoride. Creosote is the 
most effective in preventing decay. Tim- 
bers thoroughly impregnated with it are 
likely to resist decay until they are 
crushed or worn out. Occasional objec- 
tion is made to the possible fire hazard 
of creosoted wood, but long experience 
indicates that the additional fire risk is 
very small. Zine chloride and sodium 
fluoride are odorless, and if anything 
they tend to reduce the inflammability 
of wood, They are cheaper than ecreo- 
sote, and although they do not give such 
permanent protection they greatly: in- 
crease the life of timbers. Coal-tar creo- 
sote may be applied by the brush, dip- 
ping, open-tank or pressure methods. 
Zine chloride and sodium fluoride may 
be injected by the steeping, open-tank, or 
pressure methods. The cost and effec- 
tiveness of the methods of treatment in- 
crease in the order given. The saving 
possible with any of them is so great 
that it will pay every mine to adopt the 
use of some preservative on permanently 
located timbers.” 


Artificial Stone 

BRITISH patent for a new artificial 

stone specifies nearly equal parts 
of porcelain or faience refuse, powdered 
pipe clay and crushed glass as suitable 
materials. These are mixed with water 
and placed in a mold, the bottom of 
which is covered with the glass. Pres- 
sure is applied and the mixture then 
heated to 900 or 1200 degrees. The re- 
sult is an artificial stone, marble-like 
and with a glazed surface. Various 
colors are easily possible. 


mines 
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The Street-Cleaning 
Buggy 
Me. of j ‘ 
4 ern ‘ tres 

cleaner travelin } 
nd forth t 
street vit } 
ndled 1 
shovel nd | ‘ 
wheeled cart 
he shovels | 
tion of filt ‘ 1M 
he it have heen 
ing before him a serape! 
with bre lot } he 
nd guard at the bact 
taking the place of 
broom and shovel. This 


is an improvement over 


the simpler scheme, but 





Lichens That Rat 
Church Windows 
TUE deterioratig 
which sometimes 
place in chure 
windows is due, in many 


takes 


cases, strange as it may 
seem, to the growth at 
lichens upon the glage 
No less than 19 Species 
of these lowly plang; 
forms, which consist of 
an alga and a_ fungy 
mutually interdepeng. 
ent, have been identifieg 
as making their habity 
upon the glass of churd 
windows, and they seep 
to thrive upon this sor 
of artificial rock to sue 








it still makes if neces 


Left: With the fl de down, in position to take the sweepings. Right 


sary for the white-wing 
to dispose of the loaded 
scoop by emptying if 


it of some sort, and this in turn makes It cer- that what he means is that the upper half swivels about 


into au ¢ 

tain tht he will lose a lot of time in handling the cart and reveals a half-length bookcase: we have our doubts 
San Francisco has Just installed a “street-cleaning that there is room in the bottom of the apparatus for 

buggy.” At first glance this device might seem to be the mattress and for rows of books in addition, even 

a step backward, since it returns to the old broom, if the mistress of the house were to find it entirely 


which obviously can not itself make final disposition convenient to turn it about from the floor up. And 


of the material it sweeps. But the trick 


lurned over the other way 


The street-cleaning buggy that reduces sweeping and shoveling to a single operation 


an extent as actually t 
injure the glass, 4 
French woman, Mile, 
Mellor, who has beg 
studying this curious phenomenon, has made a report 
upon the subject, which is published in the records of 
the French Society of Biology, for April 16, 1921. She 
states that while it is usually the exterior surface of 
the glass which is attacked, the lichens sometimes de 
velop, at the same time, upon the interior surface. Her 

observations have led her to conclude that 


to be moved to a new point 





is not in the broom at all: it is in the 
construction of the cart. As is so often 
the case, this Is merely a metal barrel 
slung between wheels: but it has a wide, 
flat lip which swings with the long handle, 
while the barrel itself remains fixed on 
the axle. The sweeper wheels this con 
traption to the point and then 
throws it over its own head into the posi 


He sweeps 


proper 


tion shown in our first view. 
directly into it, via the flat lip, and when 
he is ready to move he throws the lip and 
This 


sweeping 


the handle back over the barrel 
discharges the results of the 
restores the whole 


into the barrel, and 


apparatus to the appearance and the 
function of an ordinary two-wheeled curt, 
which he then trundles to the next potnt 
of attack 


thus reduced to a single operation, and 


Sweeping and shoveling are 


much time saved The device can, of 
course, be used only on asphalt or com 
purably smooth pavements, but this does 
not seriously restrict its application in 


our largest cities 
The One-Piece Living-Room Suite 


pv tonterey it is the small modern 
apartment which is responsible for 














the roughening or “eating” of the surface 
of the panes of glass is directly due to 
the carbon dioxide set free by the lichens 


Sand-Blasting Small Parts 

NE of the mechanical facilities offered 

the modern technical world whic 
las not been taken advantage of to the 
apparent full extent of its possibilities is 
the sand-blast. It ought to be sufficiently 
evident that much time could be saved in 
many grinding operations, and even some 
times in light machining, if equipment 
were to be had for the suitable sand 
blasting of small parts as a_ preliminary 
to these operations. It seems as though 
in nearly every industry the sand-blast 
might find a wider range of use if ap 
paratus were available which should at 
once be practical and efficient and small 
enough to handle economically the numer- 
ous small parts that are being continually 
ground, machined, heat-treated, galvanized 
or otherwise worked. 

It has in the past been only too true 
that sand-blasting machinery was for the 
most part too expensive in first cost, too 
bulky and too costly in operation to de 
such work. An effort to meet this need 








the vogue of the combination phonograph, 
step-ladder and bathtub, or its first cousin by turning it around 
that can be converted from an ornamental 

lamp-stand into a highchair for the baby, and from that 


into a clothes drier, by a twist of the wrist But ridic- 


even so, it seems fairly clear that there will be no 
accommodations here for Webster’s Unabridged, or any 
volume approaching it in depth. Still, there must be 
some drawbacks about living in a one-room apartment, 


This 


ulous as some of the combinations actually offered are, 
there is really a germ of utility in them; for if we 
have room in the apartment-ette for only a single piece und doubtless some compensating advantages. 


| bedstead-plus surely makes the most of the latter. 


of furniture, it really is rather essential that this piece 


be made to serve 


A bed or a sideboard at pleasure from the side shown, and a book-case 


is now being made, however, by a Hager 
town, Md., manufacturer, who has put out 
the small and compact unit illustrated 
herewith. The device consists of a sheet-metal dust 
tight cabinet on a structural frame, the bottom being 
hopper-shaped to receive the abrasive, and equipped 
with a feed-fox to which is attached a hose that cob 
veys the sand to the nozzle. The barrel drum mounted 
is 24 inches in diameter by 16 
inches long, of per 
forated sheet-metal. 


within this cabinet 





several ends 
We illustrate a [ 


rather ingenious 


member of this 
combination family 
from France, As it 


stands it is not dif 
ficult to realize that 
the foot of this 
rather elegant bed 
stead can be cup 
sized into the head 
to give us a highly 


ornamental side 
bourd And we 
have then the pho 
togrupher’s word 
for it that if we 
turn it about and 








 PANGBOKN 





The shaft on which 
it runs is geared it 
reduction by wort 
to the main driving 
shaft, which it 
turn is equipped 
with tight and loos 
pulleys and Delt 
connections. Theil 
terior of the barrel 
is fitted with baffles 
which turn the load 
as it rotates slowly, 
bringing all pieces 
and all faces under 
the blast action. 
The spent abrasive 
drops through the 
perforations of the 











put its face to the 

wall it will .show drum. The whole 
us, not a back, but . outfit seems @ 
another face, which as model of compact 
shall be nothing — -_ ——— $$ $$$ ___—_— —— - neatness, and should 
less than a book A sand-blast cabinet designed for small, light work, showing the outfit in use and two internal views be an addition @ 


ease. We suspect of its construction 


any machine shop. 
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The Motor-Driven Commercial Vehicle 


Conducted by 


MAJOR VICTOR W. 


PAGE, M.S. A. E, 


This department is devoted to the interests of present and prospective owners of motor trucks and delivery wagons. The editor will endeavor to answer any 


question relating to mechanical features.’operation and management of commercial motor vehicles 





A 750-Gallon Tank Plus a Motor 
Truck for Transporting Ink 


HE desirability of shipping in bulk 

and eliminating the use of small con- 
tainers has long been recognized. How- 
ever, transporting ink in a 750-gallon 
tank would hardly feasible to 
those of us who consider a pint bottle 
of this commodity a large quantity. 
Nevertheless, an ink manufacturer of 
Hoboken is using a large tank-truck of 
this capacity to supply New York news- 


seem 


papers. 

In a modern newspaper building ink 
is stored in a tank near the roof. This 
tank is connected with the presses by 
means of pipe lines. The ink manufac- 
turer’s truck delivers ink in bulk, at- 
taching a hose to the filler pipe outside 
of the building. Through this pipe the 
ink is rapidly pumped up to the storage 
tank. 

When the sales engineers of the mo- 
tor truck company first considered trans- 
porting ink in bulk, they were forced to 
find some method of preventing the ink’s 
congealing in cold weather. This diffi- 
culty was satisfactorily overcome by 
passing the exhaust pipe of the engine 
through the tank. 


Scoop Body for Motor Trucks Has 
Many Advantages 

N the building of highways and the 

transportation of building materials, 
a scoop body for motor cars to facilitate 
work and lessen the pay roll was recent- 
ly invented. 

The device is a simple all-steel self- 
dumping body specially designed for 
small motor trucks and can be attached 
to the chassis or detached in a few min- 
utes by means of four bolts. The scoop 
is so constructed that it can be used as 
a single or double unit, as shown in the 
accompanying illustrations. The body is 
self- or gravity-dumping in operation. 

It is particularly adopted for hand 
loading and dumps itself when a latch 
for this purpose is tripped, rights itself 
by means of springs after it has depos- 
ited its load and then automat- 
ically. The dumping and righting is ac- 
complished without the necessity of the 
driver leaving his seat. The scoop is 
built low to meet all requirements of 
the overhead hopper. 

By reason of a steep angle of dump 
tail end, the discharge is clean and shov- 
eling out the dregs is never necessary. 
The final shock of the dump, which 


locks 


clears the body, is sufficiently cushioned 
by the spring in the check chain to pre- 
vent damage to body. The 
body itself is made of -inch steel plate 
throughout, with rolled and 
welded steel reinforcing flanges around 
the top. The bottom is also heavily re- 
inforced by angles. The whole device is 
built for long durability. 


chassis or 


smooth 


Farmers a Potential Truck 
Market 

GRICULTURE is the most impor- 

tant activity that human endeavor 
has, but it receives the least attention, 
so far as transportation When 
conditions become normal again and the 
farmer is not handicapped as he is at 
present by having to sell his produce at 


goes, 


low cost and pay high prices for the 
commodities he needs, there will be an 
enormous market created for motor 


trucks in the agricultural industry, just 
as there is now in manufacturing in- 
dustries. 

Census figures 
number of farms in 


that the total 
United States 


show 
the 
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This truck carries furniture between Boston and Philadelphia, New York and 


Washington 


sume that if every 140 acres of farm 
land will support a motor truck, the 
possible number of motor trucks that 


may be sold is 6,361,502. To De conser- 
vative, suppose that only one-third of 
this number would be motor truck pros- 
we thus find a potential market 


pects ; 
Comparing 


for 2,120,500 motor trucks. 
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this new dump truck 


is 6,361,502, of an average size of 140 
It has been stated that any farm 


acres, 


of 80 or more acres can use a motor 
truck profitably. Adding a factor of 
safety of 75 per centum to this esti- 


mate, it is concluded that a farm of 140 
acres can economically support a motor 


truck. It is, therefore, reasonable to as- 

















Two-ton truck used in general farm work outside of well-built garage used to 
house it 


this number with the number already in 
use, we find that only 3.2 per centum of 
the potential market has been sold on 
the actual use of the motor truck. 

The fact that motor truck hauls dur- 
ing a certain period from farms to ship 
ping points averaged 11.3 miles, while 
horse and wagon hauls averaged 9 miles, 
and that the motor truck made 3.4 round 
trips over the longer route, while horses 
made 1.2 round trips over the shorter, 
is evidence enough that the motor truck 
farm. In the bargain, 


costs 15 cents 


is needed on the 
truck hauling of wheat 
per ton-mile, against 30 cents by horses; 

favorable figures for 


with even more 


cotton, 


Truck Carries Complete Furnish- 

ings for Six-Room House 

N organization of furniture packers 
A and Boston recently 
placed in service a motor truck that is 
unquestionably one of the finest vehicles 
devoted to furniture hauling in America, 
This de luxe moving van consists of a 
special enclosed body mounted on a 3- 
314-ton White chassis. The truck is used 
exclusively for long hauls be- 
Boston and Philadelphia, New 


movers of 


almost 
tween 


York, Washington, Baltimore and other 


points. It is fitted with sleeping quar- 
ters for three men. This enables one 
man to drive while others sleep and 


keeps the truck on the road day and 
night. 

The body is constructed without the 
interior padding common to furniture 
trucks. Removable boards divide the 
storage space into compartments, with 
provisions for tying the load through 
apertures in the bottom of the body 
The driver's compartment, which in 
cludes the berths, is entirely enclosed 
and the entire car fitted with electric 
lights. The complete furnishings of a 
six-room house can be loaded into the 
van, 1000 cubic feet of cargo space being 
available. 


Moving Sixty Thousand Bushels 
of Peaches to Market 
N handling highly perishable fruit 
crops, notubly peaches, motor trucks 
are being used to great advantage. Fruit 
growers constantly are adding to their 
truck equipment. As an instance, one 
Georgia grower has purchased 37 trucks 


in the last two years. 


At the largest nursery and peach 
orchard “plant” in the United States, 


Berlin, Md., two trucks carry the entire 
crop of 2500 acres of peach trees—a crop 
that this year amounted to 60,000 bushels 

from the orchards to the packing 
house, where it is loaded into refriger- 
ator cars, 

Pickers in the orchards the 
peaches into %-bushel baskets and the 
two motor trucks carry the baskets tu 
the packing house. Ordinarily the trucks 
each carry 150 to 175 baskets, and they 
make 12 to 15 trips a day each. On one 
particularly busy day one of the trucks 
made 13 round trips, carrying 184 
baskets on each trip—and made two 
runs to an orchard four miles away to 


pick 


carry employes. On another occasion 
one of the trucks carried a force of 
employees to a subsidiary orchard at 
Kaston, aided in picking and packing 


$16,000 worth of peaches, and carried its 
crew the 75 miles back across the East 
ern Shore peninsula to Berlin—all in six 
days. 

The peach season covers only a few 
weeks of each year. But throughout the 
year there is work at the Berlin plant 
for the two trucks. In winter they 
carry shipments of nursery stock to the 
railroad. Besides they haul fertilizer 
and other farm supplies and engage in 
the many and varied jobs of transporta- 
tion that continually present themselves 
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Inventions New 
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London's phonographic hustler for use 
on crowded subway platforms 


“Step Lively, Please!” 
rysiiis id other cries now : ilt the 
| ears of those hoe endeavor to clog 
rie Vee London's era! | 
trafthe lingerin n the ¢ ila 
Ihe re ‘ ed b stee nged gian 
itl ! tor bra in ere is n 
doul of r effi I'he ppar 
produc the known ‘ , 
i ‘ 1 ne nd ‘ Una 
ground Ra i Col ile Ls I 
have just dopted he t in e ce 
lay and congestion at the es ite 
during the busiest | iT of the | 
The nan appropriate for re 
stentol the Greek herald-god uld 
have been proud of his mechanical ur 
cessor 

The device is I difieation of the 
original stentorphone in apparatus de 
vised to reinforce and strengthen the 


tone given our b an ordinary gramo 


phone record, so that it can be clearly 


heard over the whole of an ordinary 
ballroom, cinema, ete The device acts 
by employing a strong blast of air, pro 


hlower, to produce 
lor 


be concealed in a 


duced by iu Spe ial 
and tone 


the stentorphone may 


earry the ordinary use 


cabinet of graceful design, yet by a sim- 
ple and instantaneous valve 
may be cut off en 


As has been 


adjustment 


the volume of sound 


tirely or widely modulated 


said above, any ordinary gramophone 


used, and so a full selec 


and 


may be 
band 


record 


tion of chamber music may 

















An electric cap for the draft-wary 


( crise ing i 

Phi ‘ ‘ ! ‘ find 
The ure J n A! 

ood | = | peless 

na | r band is ! none at 

1] ut gol bunds, alas, are expen 

ive nd not alw s attainable This 

s where the stentorphone steps in It 

can fill any sized hall or room, and the 

volume of sound can be modulated to 


room in which 


size of the 
Further 
sound of 


fill the exact 
uses are in the 
hoofs, for 
reproduced, 


it 


s playing, 


cinema: the horses’ 


instance, may be exactly 


ind the sound made to die away in the 


the 
election 


horses in the picture 


to open 


distunce as 
recede kor nddresses 
has no 


and the 


air audiences the stentorphone 


rival \ record once made 


orator may address his electors in a 


hundred towns simultaneously and not 


one word will be indistinct. A form of 

he ce © suitable to outdoor use is seen 

n the illust tion Dainty concealed in 

truments in cabinet nd other designs 
re le for nidloor Ise 

Phe ites ppli m, that to which 

e ref ed earlier, has been secured by 

the iddition of iutomatic equipment 

} rep e chosen phrases indet 

An l tle Lilne-stop renders 

unnece ! to give the instrument 

n n whatsoever during the 

rs « ym ol The London Under- 

round therities state that since its 

here have been unprecedented order 

nd rapidity mong the huge crowds 

ch tend to choke the escalators dur 

} bu hour The result. is that the 

| orms disgerge their passengers in 

uch less time than formerly. It is, at 














A bench furnace with many uses 


experience to wit- 
of the idling 
giant proceeding 
nowhere, adjures him 
Perhaps we may 


strange 
start 


all events, a 


ness the violent pas- 


senger when a voice, 


apparently from 
to “Get a move on!” 
an early adoption of the device 
and an assumption by 
the 


guard’s burden of imploring us to 


look for 
in this 
the 


country, 


brass-throated monster of sub- 
way 


“Step right up to the middle of the car.” 


For Him Who Fears a Draft 
fpr invention is of value to one who 
head—particu- 


wishes to protect his 


larly if scanty of hair. It is an electri- 
il cap, shaped like a Turkish fez, and 
is really of considerable value to one 


who wishes to sleep in an airy room or 
winter. The ten- 
people to draw their 
clothes after they have 
be overcome by wear- 
William 


even on the porch in 
dency of many 
heads under the 
fallen asleep may 
ing this novel headpiece.—By 
Walsh. 


and Interesting 


in the Various Arts and to Patent News 


The Bunion Shoe Tree 


Ws will naturally all admit that the 
oe having a shoe tree in it when 
I best-looking 


ot on the foot is the shoe, 


These hollow metal shoe trees are ad- 


justable and have an entirely new fea- 


ture that makes them different from 
the others. On the right and left sides 
small metal buttons will be noticed. 
These are for the benefit of those who 
may have trouble with their shoes be- 
ing too tight in particular places, caus- 
ing corns to form. Anywhere a_ shoe 
pinches these metal buttons can be se- 


They are said to sueceed in 
leather this point 
more comfortable. 


cured 
stretching the over 


and making the shoe 


The All-Around Bench Furnace 
from the 
furnace is designed 


gus 


( PERATING direct 
) mains this gas 

is interposed, and be- 
may 


so that no blower 


sides heating soldering coppers it 











To cut rails as they lie on the ties 


things. In 


chamber a 


be used for various other 
the the combustion 
hole receives a twenty-pound melting pot 


top of 


for melting leads, babbits or other bear 


ing metals. Swinging doors on either 
side of the combustion chamber facili 
tate the placing of long rods for heating 
any part of their entire length. A lid 
at the front of the combustion chamber 
almost completely covers the opening 
and for inserting the soldering coppers 
a slit is provided at the top. The cop- 
pers are supported on a ledge in the 


the chamber while being heated, 
thus they are held clear of the bot- 
the furnace and the tinned por- 
of the direct flame blast. 


rear of 
une 
tom of 
tion is out 


Sharpening Files by Electrolysis 

RITISH 161,611 of 1919, 
I which has just our atten- 
tion, reveals a method of sharpening 
files, rasps and the like by placing them 
in an and applying a _ high- 
tension current capable of giving a spark 
of length equal to the average length of 
the files. The treatment lasts for a 
number of minutes corresponding to this 
length in inches. An induction coil may 
be used. A electrolyte for the 
purpose is made with 36 parts water, 3 
of nitric acid and 5 of sulfuric. The 
water and files go into the vat first, the 
being added after the current has 
Before the treatment 


patent 


come to 


electrolyte 


good 


acids 


been switched on. 


it may be desirable to wash the files, 
wire-brush them, give them an alkali 
dip, and dry them well. 


Utilizing Old Film 
HE emulsion, according to a recent 
statement by G. Bonwitt in Chem- 
ische Zeitung, is best removed with boil- 
ing water; which accelerate the 
process, also damage the film body. Both 
the and the washed-off 


acids, 


celluloid base 














A shoe-tree for the game foot 


gelatine are of commercial value. The 
latter is treated with sulfuric acid, and 
heated for perhaps half an hour; this 
causes complete precipitation of the sil 
ver bromide. The celluloid is mostly 
used in the manufacture of varnishes 
Motion-picture film requires slightly dit- 
ferent treatment; for here the celluloid 
base is most profitably preserved by rm 
coating, and this requires that a more 


moderate heat be used. 


A Portable Rail Cutter 
g fer men can easily handle this new 
portable rail-cutting machine, which 


is used for cutting rails without remoy 
ing them from the track bed An aute- 
matie lifting device lifts the blade free 
and clear of the work on each non-cut 


ting stroke. The machine has a cutting 
stroke of six inches and operates at 10 
strokes minute. Operating current 
for the direct-connected motor is secured 
from a trolley wire or third rail. Quick 
devices hold the ma 
chine firmly to the rail and secure a 
straight cut. It is automatic in so far 
that after the machine has started ona 
cut no further attention by the operator 
is necessury until the rail is cut through 
By Allen P. Child. 


The One-Way Dust-Pan 
(>. the dust and other debris gets 


per 


acting clamping 


into this dust-pan it is there t 
stay. It can’t fall or blow out until 
the house-cleaner so desires. It & 


———_ 














No dust can escape from this pan 
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With the pipe-stem at the top of the bowl, the sludge is kept completely 
separate from the smoke 


to be especially noted that this pan is 
equipped with a top or cover, This may 
be raised or lowered by operating the 
lever at the top of the handle. With 
the cover raised the sweeper brings in 
with the brush all the debris into the 
receptacle. The self-locking, 
so that at times as desired the operator 
may have both hands free. One particu- 
lar advantage in its use also is that no 
bending or stooping is ever required of 


the housewife who goes ahout her clean- 


device is 


ing with the aid of this pan. 


Easy on the Eyes 
MANUFACTURER of reading 
A Indianapolis evidently 
holding the old hand- 
grasp design, for he has designed one 
in the desired position 


glasses 


became tired of 


that holds itselt 
over the page, leaving the hand of the 
user free for other things 


In the examination of fine print of 


any description, maps, ete., it will be 
found easy on the eyes. It has come 
into use for the examination of finger- 


prints in the identification of criminals 
and is found to contribute materially to 


the ease of this work. 


A New Idea in Valve Grinders 
VALVE grinder that operates in a 
4 way different from that 
known to the auto mechanic promises 
to cut down part of his monotonous 
labor in this process. The grinding edge 
of the instrument is made to rotate back 
and forth, but the hand of the operator 
—in this new turns 
away from him, just as though he were 
working the crank of a grindstone. This 
is accomplished because the gears auto- 
matically shift back and forth, thus re- 
versing point of application to the job. 


somewhat 


device—always 




















The handle of this valve-grinder always 
turns in the same direction 


A Pipe with the Stem at the Top 
N this newly designed pipe the con- 
densable products of combustion com- 

monly known as “sludge” or nicotine are 

separated from the smoke by gravity. 

















A self-supporting reading glass 


The smoke is forced, by drawing on 
the stem, away from the sludge and 
rises through the open, spiral coil, which 
is formed in the coarse threads of the 
bowl to the smaller chamber above. It 
travels 20 inches from the beginning 
until it comes out through the stem. 

The inventor claims the tobacco is 
always dry and therefore it is all con- 
sumed and none wasted. All sludge is 
held by gravity in the settling chamber, 
us will be appreciated upon examination 
of the broken-away drawing of the pipe 
which we present above. 


Heater and Distributing Fan in 
One 
rWVHIS electric heater and fan form an 
| unusual combination. By this method 
the heat is, of course, distributed more 
uniformly about the room, Both parts 
of the mechanism are of standard manu- 
facture. Where it is necessary or de- 
sirable to place the heater upon a nar- 
row table, shelf or other receptacle the 
compactness of the combination will be 
Altogether, it 
happy combination. 


appreciated. seems to 


comprise a most 


The Newest Christmas Tree 
Lights 
MONG the Christmas novelties of- 
fered for the coming holiday season 
is a very convenient tree-lighting set 
which builds up in units of eight lights. 
In place of having to have 8-light, 16- 
light and 32-light sets, each entirely dis- 
tinct from the others, we may now build 
up to these or to any number which our 
fuses will support by simply screwing 
the plug of one 8-light set into the socket 
of another. If an extra bright light is 
desired on any tree an ordinary lamp- 
bulb can be placed in the end socket in 
place of the special Christmas tree bulbs 


« 


with which the set is fitted. Each 8- 
lamp unit includes the latest type of 
semi-flame lamp in red, white, blue, 
green and yellow. The manufacturer 


points out that the set is not confined to 
Christmas use, but is available for lawn 
parties, weddings, hallowe’en festivals, 
and in general for all occasions when 
fancy illumination is desired. 
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A Drinking Fountain for the 
Faucet 

B* attaching this device to any water 

faucet in the household a handy 
drinking fountain can be had. The rub- 
ber tubing on the end of the water 
supply pipe stretches to fit any ordinary- 
sized faucet pipe. It will not interfere 
with the supply of cold water for the 
basin, as it will flow over the mouth- 
piece into the bowl if desired—By M. 
M. Hunting. 


A “Revolutionary” Bicycle Drive 
A HUNGARIAN engineer named Ja- 

ray announces the invention of a 
new type of bicycle called the J-wheel. 
This wheel is constructed on scientific 
principles and is intended to provide 
a better vehicle than an ordinary bi- 
cycle, for the use of men, women and 
children, 

The ordinary wheel in present use 
makes use of human muscular power by 
means of a chain drive sprocket or a 
bevel gear drive. In this form of drive 
the forces of rotation which operate 
at the circumference of the crank drive, 
even with an impulsive which 
remains the same, are not uniform 
during a revolution, It is possible, of 
course, according to the well-known 
principle which operates in machinery 


force 


construction to compensate in some 
measure this difference of velocity at 
the circumference of the drive wheel 


by a considerable momentum of vibra- 
tion of the revolving parts in the case 
of large machines; but since these com- 
pensating “working surfaces” are very 
large in proportion to the amount of 
work done in the case of a bicycle, it 
is not possible to obtain a satisfactory 
degree of uniformity in the case of a 
light bicycle, except when the latter is 

















Electric heater with fan distributor 


moving with great velocity. In these 
cases, however, in which it is important 
to extract every ounce of power which 
is possible from the bicycle, as, for in- 
stance, when great resistances need to 
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A drinking fountain for the faucet 


be overcome, as in the case of bad roads, 
hills, or contrary winds, the rider fre 
quently finds it impossible to overcome 
these obstacles since the wheel refuses 
to operate in the presence of the “crank 
dead center” created by such resistance. 
This is why the common bicycle gives 
poor service in hilly country, ete. 
Jaray has entirely rejected the use 
of a crank and has replaced the latter 
by a sort of lever drive, arranged in 
such a manner that under the opera 
tion of the normal foot power the-cir- 
cumference force upon the rear wheel 
remains approximately uniform during 
the entire lift. Consequently, the vari 
ation in the velocity remains nil in every 
Furthermore, each of the levels 
by the feet is in a certain 
measure independent of the other, so 
that the lift of one can be begun he 
fore that of the other has come to an 


cause, 


operated 


end, thus making it possible to avoid 
the dead center. The taking up of the 
foot power of reaction is effected no 


longer through the weight of the oper- 
ator or by means of the pull of the 


driving rod, but by means of a broad 
back support which is connected with 
the seat, and by means of this with 


the framework which makes it possible 
to exert a two-fold foot power, thus 
multiplying the weight of the rider. In 
this manner it is possible to overcome 
high degrees of resistance which sud- 
denly make their appearance by means 
of a foot pressure amounting to as 
much as 150 kg., whereas it is scarcely 
possible to exert a foot pressure of 
more than 75 kg. in an ordinary bi- 
cycle, 

A peculiar advantage of this inven- 
tion consists in its avoidance of an un- 
economic expenditure of power-—it pre- 
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Outfit for lighting Christmas trees that builds up in multiples of eight 
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An inverted electric iron for 
pressing coats 


vents any excessive friction of the joints 
preventing the early 
furthermore, it 


thus appearance 


of fatigue in its driver 
necessity of a 
the arms in order 
it also 


the 


eliminates the coopera- 
tion of the muscles of 
to help out the foot power 
lifting of the body for 
driver's 


avoids the 


application of the weight. 


Other advantages in this new ma 
chine are the absence of a cog wheel, 
of a chain, of a shaft of self-revolving 
pedals, while at the same time it pos 
sesses three translation stages which 
bear the ratio to each other of 
66:100:136, which can be put in oper 
ation without any reversing but merely 
by a sinaple hifting f the feet 


Safety and Neatness in Switch- 
board Panels 

TIN HE well-known switchboard 

| with its exposed switches 


number of cire 


panel, 


ruses 


and 


nits in 


for controlling a 
the factory, is fast going out of date. In 


the first place such a switchboard is 


dangerous, especially 


220 volts 


where the voltages 


exceed Then again, it is not 


neat and businesslike, and as often as 


not it is apt 
which are net conducive to good electric 


to gather dust and moisture 


service 

The 
wiring 
which preserve every desirable electrical 
and 


latest electric 


consists of 


development in 
standardized panels 


mechanical feature in design 
that 


exacting 


and 


construction could be secured by 


the most specifications. Be 


cause of regularity in design, precision 


in manufacture and accuracy in assem- 


bly, they are superior to built-to-order 
boards in many respects. 

These standardized panels are of 
molded composition. They look better 


and are safer than the usual panels be- 
the bus bars are off the front. 
There is more the front for 


cause 


rootn on 
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nches id fuse connections. They 
ire easier to connect up and get at, at 
iy time They cut down labor and 
material costs in installation They 
ire always and quickly available, one 
at a time or in quantities, 


An Electric Tailor’s Goose 
f tony device makes the process of iron 
shoulders of a much 


ing the coat a 


simpler one than has been the case in 
the past. It 
paratus for any 


nothing 


forms a convenient ap- 
household. It 
function 


is really 


more in its than an 


inverted electric iron, for instead of 
pressing the iron down on the cloth the 
cloth is rubbed down over the iron. 


Street Signs in the Curbing 
rIVHERE is always a good deal of diffi- 
| culty in sign of 
description have equal 
night. The 
how San 
problem. 


street 
that shall 

and by 
herewith 
attacked the 
into the curbing at the 


designing a 
any 
visibility by 
illustration 
Francisco 

The sign is built 


day 
shows 


has 


corners. Small holes formed into the 
name of the street carry the name by 
day, and lights inside the hollow curb 
make them equally plain by night. On a 
street where there is but a single traffic 
line in each direction this ought to work 


we have our doubts about its 
two 


very well; 
satisfaction on a 
or more lines, one of which would prob- 


wide street with 


ably conceal the sign from the drivers 


in the other 
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The non-skidding car-window; for convenience of making-up the page 
it is shown on its side 


A Car Window That Will Not 
Drop 

BATEMENT of the nuisance of the 
i ear which may suddenly 
and without warning drop on the hand 
or the arm of an unsuspecting passenger 
is obtained by the device illustrated here- 
with, which will effectively retard the 
downward movement of the sash, thereby 
preventing damage to the frame, 
glass and sash lock. As indicated in the 
illustration, the inlaid are of 
different strengths, the heavy one being 
at the top. In raising the sash the shoe 
to the bottom of its channel and 
the weaker spring, allowing 
the sash to be raised with comparative 
the same time preventing all 


window 


sash 
springs 
slides 
compresses 


euse, at 


propeller blades. A uniform suction of 
air in front of the propeller throughout 
the entire blade is also aimed at. 

In the tests a machine weighing 150 
pounds was raised from the ground and 
held stationary in the air for several 
minutes at a time. The performance of 
this blade is highly creditable for the 
present stage of the helicopter art, and 
lends further emphasis, if any were 
needed, to the fact, rapidly being real- 


ized among aeronautical men, that we 
may no longer regard the mention of 


the word “helicopter” as a signal for 


smiles, laughter, and tapping of fore 
heads, but we may look forward with 
contidence to a day when the machine 


that “goes straight up” will be built, 














The latest night-and-day street-sign consists of colored holes, with lights behind them, in a hollow curb 


Primitive Methods of Measuring 
Distance 
curious customs of 


O*; of the 
Tibetans reported by the Mount 


Everest Expedition is the measuring of 
distance by the number of cups of hot 
man can drink within a definite 
time. This reminds one, according to a 
writer in Die Umschau (Frankfort), of 
the observation made by Harry de Windt 
while traveling in Siberia, that distances 
were measured by “kettles”—a kettle be- 
to the length of 
kettleful of cold water 


the 


fea a 


ing equivalent time re- 


quired to bring a 


to the boiling point. After all, these 
measures are not so very much cruder 
than the hour glass of very recent use. 
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Side view of the plane and blade assembly in the Chicago helicopter tests 


rattle. In lowering the sash the shoe 
automatically slides to the top and com- 
spring, as is shown 
in the illustration. This increased pres- 
sufficient friction to prevent 
the sash from falling, and at the same 
time holds the firmly against the 
outer stops when the window is closed, 
preventing all rattling. 

If preferred, this device can be placed 
on the edge of the stop casing adjacent 
to the sash, in which case application 
is made with the heavy spring at the 
bottom—since the descending sash here 
drops the shoe to the lower end of its 
channel. 


presses the heavy 


sure gives 


sash 


Helicopter Progress 
MHICAGO is the seat of the latest at- 
C tempt to solve the helicopter prob- 
lem. Two brothers from the windy city, 
Leinweber by name, have developed a 
type of blade which is rather a depar- 


ture, and which they believe will make 
machines of the helicopter type prac- 
ticable. 

Tests on the new blade have been 


Institute and at Great 
Station. The main at- 
tempt lift-drive and balance 
in one unit by propellers. The propeller 
has been provided with a pitch designed 
the working of the slower- 
correspond with the 
faster-working ones. It is hoped in this 
way to distribute the thrust actively 
throughout the entire blade, and to drive 
the air directly away from the propeller 
in a dense ring coextensive with the 


made at Armour 
Training 
made is to 


Lakes 


to increase 


moving parts to 


Alining Pistons in a Hurry 

B* using a device developed by a New 

York manufacturer it is possible te 
aline pistons and true up wrist-pins with 
perfect accuracy. On the arbor of the 
device connecting rod bearings may be 
test-fitted in true alinement without the 
necessity of testing after placing in 
the car. 

















The newest apparatus for alining 
pistons and truing wrist-pins 
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| 
CASING OF DEEP PARABOLIC | 
/ REFLECTOR AND PLAIN GLASS 


* / LENS 

es SWITCH FOR FLASHES OR STEADY LIGHT 
lFOCUSING DEVICE 

SCREW CAP TO COMPARTMENT 

CONTAINING SPARE BULBS | 





This flashlight, while resembling the usual flashlight, is radically different in 
construction and throws a 300-foot beam 


Something New in Flashlights 
EAR after year we have been accus- 
tomed to using flashlights of the con- 

yentional sort, throwing a beam of, say, 
50 feet, perhaps 100, if we consider the 


dim illumination at that distance. It 
has remained for an American manu- 
facturer, however, to work out a new 
flashlight which throws a bright beam 


upwards of 300 feet, and which, for out- 
door work at least, puts the flashlight 
on an entirely new footing. 

The secret of this sudden jump from 
50 feet to over 300 feet is all in the mat- 
ter of the filament and the parabolic re- 
flector. In the past, flashlight designers 
have employed reflectors, poorly 
silvered, and ordinary miniature bulbs, 
with no attempt whatsoever at focusing 
the rays. Heavy lenses have been em- 
ployed, but these have been such crude 
molded affairs that they aided but little 
in concentrating the beam. 

The present flashlight, which is shown 
in the above illustration, has no lens of 


crude 


any sort; in fact, a plain piece of glass 
is used in front of the bulb. However, 
a special bulb is employed, in which the 
filament is highly concentrated, while 
the parabolic reflector has been 
fully designed and silvered. A ring at 
the other end of the flashlight controls 
the focusing of the beam of light. As 
this ring is turned, a sleeve moves for- 
ward or backward in the flashlight cas- 
ing and shifts the position of the bulb 
so that its filament comes to the proper 
focal point. Thus the beam of light can 
be spread out for illuminating large, 
nearby areas, or narrowed down to a 
pencil-like ray for covering small areas 
at the maximum distance. Three cells 
of dry battery are employed, the current 
being controlled by a simple switch. Two 
extra bulbs are always at hand in the 
compartment at the rear of the flash- 
* light. 


Selenium Cells That Are Different 
ERETOFORE our best selenium 
cells have come from Europe. We 

must hasten to explain that selenium 

cells are devices which change their 
electrical conductivity according to the 
amount of light falling on them, and 
this characteristic has caused their em- 
ployment for all kinds of service, such 


care- 





a 














The annoyance of boiling over done 
away with by this pot 


is turning on lights and controlling cir- 
cuits when daylight gives way to night, 
enabling the blind to read by means of 
sounds, and so on. But this account has 
to do solely with the cells themselves. 
To Russell Hart of Los Angeles, Calif., 
goes the credit for having developed 
what appears to be an improved type 
of selenium cell. This cell is made by 
fusing platinum upon a sheet of glass 
and engraving the electrodes with a suit- 
able tool. The selenium is then applied 
in an extremely thin layer and crystal- 
lized by Mr. Hart’s own process on which 
he has patents pending. The porcelain 
cup, shown in the illustration, is filled 
with calcium chloride and sealed over 
the selenium. This feature makes the 
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boards there is space for half a dozen 
telephone numbers. Any card may be 
immediately inserted or removed as de- 
sired. The periphery consists of cellu- 
loid, amber-tinted. The whole, suspended 
on a wire support, revolves at the touch 
of the finger. The device clamps to the 
telephone stand. 


Replacing the Wire That Cuts the 
Butter 

YOMETHING distinctly new and revo- 
Ss lutionary has just made its appear- 
unce in the butter business, and that is 
aun automatic butter cutter. Heretofore, 
even with all our vaunted mechanical 
ingenuity, we have cut print butter by 
means of wires, operated by men, while 
the butter was forced out of a forming 
machine in a steady square rod. This 
crude manual method, aside from being 
slow, required considerable help and, be- 
cause of its lack of accuracy, required 
a good margin of overweight which 
mounted into appreciable figures’ in 
every working day. 

Now comes I. C. Popper, whose various 
aleohol-burning devices have been de- 
scribed in these columns from time to 
time, with the automatic butter cutter 
already referred to. This machine is 
simplicity itself, and fastens on to any 
of the usual forming machines. As the 
butter is forced out of the former in a 
square rod, it strikes the cutting blades 
of the cutter wheel. It pushes the 
wheel around, only to have the follow- 

















Two of the new type of selenium cells in which a porcelain cup, filled with 
calcium chloride, serves to exclude moisture 


cell free from any variation in its oper- 
ation due to atmospheric conditions, A 
strip of tinfoil is pasted over each elec- 
trode to protect the platinum foil when 
making contact. 

The regular selenium cell has an ac- 
tive surface %4x 1% inch. In direct sun- 
light the maximum voltage is 224% volts 
when the external circuit has, less than 
500 ohms resistance, and if over 500 
ohms then 45 volts may be used with 
safety. The full sunlight resistance va- 
ries from 10,000 to 20,000 ohms, and the 
dark 1,000,000 to 2,000,000 


ohms. 


values are 


Cannot Boil Over 
of this 


g eae peculiar construction 
cooking vessel makes it impossible 


burn the contents. 
which 


for it to boil over or 
The bottom has a 

holds the heat long 
turned out. When cooking 
to the boiling point, water will run 
up through the perforations, but back 
through the center hole which is in real- 


steel jacket 
after the gas is 


food comes 


ity a float. 


Revolving Directory for the 
’Phone User 

CONVENIENT, ready-reference di- 
A rectory for the telephone user is 
herewith illustrated. It 
core of wood, with slits, at 
into each of which a folded cardboard 
On each of these card- 


consists of a 


intervals, 


may be inserted. 


ing blade come squarely down on it and 
piece of butter of the requisite 
size. Still pushing along, another blade 
is brought down, cutting off another 
piece of butter, and so on. The blades 
are so hinged and connected to rollers 
working over an eccentric cam that they 
come down with a straight cutting move- 
ment, yet turn up out of the way at the 
desired moment so as not to deform the 
eut butter. An electric heater at the 


cut a 

















A revolving director which, being 
mounted upon a wire support, in- 
stantly gives access to its contents 


top of the machine heats the blades as 
they pass by. The name can be stamped 
on the prints at the same time, all in 
one automatic operation. 

With hand cutters, the best day’s run 
in one plant is reported as 27,500 pounds, 
using three men and one girl to a ma- 
chine. With the Popper machine, one 
plant has averaged 200 pounds per min- 
ute, or 960,000 pounds per working day, 
using only two men. Furthermore, aside 
from the economy effected, the Popper 
method is sanitary because hands do not 
come in contact with the butter. There 
is nothing to be thrown back into the 
former, since each cut is accurate. There 
is a saving in moisture and weight; each 
print is accurate in weight as the weight 
ean be controlled while the machine is 
in operation. No extra power is re- 
quired, as the butter leaving the former 
is the power, and the faster the butter 
is fed the faster the prints are cut. 


Dirigible Stresses 

TO simple but comprehensive method 
4 of calculating the principal stresses 
in the envelope of a non-rigid airship 
has hitherto been described and pub- 
lished in the English language. Report 
No. 115 of the National Advisory Com- 
mittee for Aeronautics describes the 
theory of the calculations and _ the 
methods which are in use in the Bureau 
of Aeronautics, United States Navy. 
The principal stresses are due to the gas 
pressure and the unequal distribution of 


weight and buoyancy, and the concen- 
trated loads from the car suspension 


cables. 

The second part of the report deals 
with the variations of tensions in the 
car suspension cables of any type of air- 
ship, with special reference to the rigid 
type, due to the propeller thrust or the 
inclination of the airship longitudinally. 

A copy of the report may be obtained 
upon request from the National Advisory 
Committee for Aeronautics, Washington, 
D. C. 

















This wheel, equipped with blades, is the automatic butter cutter which speeds 
up the work of cutting print butter and eliminates considerable labor 
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The Heavens in February. 1922 


Distances and Real Brightnesses of the More Familiar Individual Stars 
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vether ‘ It n euns an easy mutter 
to pa ert il appearance te knowledge 


reurer neighbors and which 


ire remot Yet the question is so often put, regarding 
the distances of specit ones among the brighter stars, 
that we may we spend a fe me ents in considering 
the answer 

We huve several s of me n tellar distances 
Phe most dire based on just the same principle as 
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Our Immediate Neighbors 


The bright e na I been 
the by je ‘ iM en n nd we 
nu n prin v nh ( believe I I 
the vw ‘ ire col n reck 
oned a ft first magnitude, just about 
hall re wW } ndred light-years 


hese n the order of distance we 





brilliant southern 


whict is eryone 


Alph Centauri 


than in 


star 


knows, is nearer other in the 


heavens Its distance, 4.3 light-years, is 
known within two per cent And from 
this it follows that of the two stars 


which compose the system, the brighter 


is almost equal to the sun in luminosity 
and the fainter one only 
The faint and 
Innes two 
than one 
ippears to be nearer extinction 


one-quarter as 
attendant 


remote 


bright 
degrees away 


ten-thousandth of the sun's 
than any 


discovered by 
gives out less 
light, and 
shining 


Sirtus, at a 


other body which we can see 
Next in 
light-years Iso kno 


order comes distance of 8.7 
vn within two per cent or better 
and « real brightness 26 times as great as the sun’s 


Only two other stars (both invisible to the naked eve) 
Alph 


this rhi 


nearer than 
Procyon 


besides Centauri are known to be 
other dog star 
distant 11 ght-vears, and six times as bright as the 
Altair, at a distance of 15 or 16 


nine times the 


sun ind fourtl S 
giving out sun's light 


though not 


light-vears and 


These two distances quite so accurately 


known as the first two, are probably to be trusted to 
within five or ten per cent 

After ti e come to the southern star Fomalhaut 
This has not been so carefully observed as the others 


ileulated distance of 23 light-years may be 


The percent 


and its 
fifteen per cent in error or possibly more 
times that 
little doubt, 
though, that Fomalhaut is nearer us than the next two 
stars on our list, Vega and Arcturus toth have been 
well observed, and both lie at a distance of thirty light- 


brightness, 14 
There is 


age error of the calculated 


of the sun, is twice as great 


By Prof. Henry Norris Russell, Ph.D. 


ears or a le more: | their distances are so nearly 
equal that we cannot say which is the nearer. The real 
brightness of the t must also be about the same, some 
sixty t es that of e sun in each case. 
After these e must place the twin stars of Gemini, 
Castor and Poll whiecel s fur as present data indi 
ite are t nearly the same distance, and hence must 
be fair close ne ! n spice though their motions 
re in different re ms so that their present prox- 
imityv will not “ long on the cosmical seale of time. 
Castor has been much more accurately observed and 
its distance ppeurs to be fixed fairly well at a little 
over fort light-years, making its two components re- 
spective] ten and twenty times as bright as the sun. 


For Pollux the observations are seantier, and the esti 


ht 


mated distance of 35 light-years and 30 times the sun’s 


brightness may be considerably in error 


The next star in order is Capella Its distance of 
‘4 light-vears is fixed very accurately by another 
method Spectroscopl observations revealed many 
vears ago that it was a very close double, and Michel- 


sen's interferometer has made it possible to measure 


the apparent separation of the components, though no 


At 9 o'clock: Mar. 7 
o'clock: Mar. 15 


At 814 


At 8 o'clock 





At 9% o'clock: March 1 
NIGHT SKY: FEBRUARY AND MARCH 


telescope yet built can reveal them directly to the eye. 
The data tell us the distance between 
the components in miles, and we can then work out the 
The combined light of 


spect roscopic 


distance of the system from us. 
the two is 200 times that of the sun, so that each com- 
surpasses any of the stars we have yet men- 
however, Aldebaran is prob- 


ponent 
tioned. In this particular 
ably a close rival. Its distance appears to be between 
fifty and sixty light-years, and its true brightess about 
10) times the sun’s—but these numbers may be wrong 


by twenty per cent. 


Beyond the Range of Triangulation 
increasing uncer- 
Regulus, the 


fevond this.we enter a region of 
tainty, so far as the direct measures go. 
brightest star of Leo, should probably follow Aldebaran 
parallax at 
while Adams’ 


magnitude 


on the list but the direct measures of 
Yale make the distance 100 light-years 
spectroscopic method, applied to a 
star which is moving with the bright one, and is doubt- 
less at the same distance, give 60 light-years. If we 
take the average of 80 light-years, we shall do as well 
is possible to do at present. This would make 
150 times as bright as the sun. 


seventh 


as it 
Regulus about 


For the more distant stars we have fortunately gp. 
other string to our bow. Some of them in the southern 
heavens belong to the great cluster of stars, all moving 
Kapteyn a dozen 
The actual rate of motion of the cluster 
can be found from spectroscopic observations, and then 
the apparent proper motion of each star gives its dis. 
Thus it is found that, of the stars of the South. 
ern Cross, Beta Crucis is 190 light-years distant and 
as the sun, while Alpha Crueig 


together, which was discovered by 


years ago. 


tance 


TOO times as bright 
220 light-years away, is composed of two stars, giving 
out SOO and 500 times the sun's light. 

The reader may 
stars are getting brighter and brighter, as regards their 
real luminosity, as we proceed. This is inevitable, for 
all the stars we are talking about look to be of about 
the same brightness to the eye, and the remoter ones 


be impressed by the fact that our 


must of course greatly exceed the nearer ones in reg] 
brightness. This may prepare us to learn that of the 
two remoter stars in Kapteyn’s cluster, Beta Centauri 
is 280 light-years away and 2800 times as bright as 
the sun; and Antares 350 light-years distant and 3099 
times the sun's brightness. The distance here assigned 
to the last few stars are not likely to be 
out, on the average, than 15 per 
cent. 

For the other distant stars we cannot 
do so well. Two of them are of the Orion 
type of spectrum, and it is fairly safe to 
assume that their real motions in space 
are slow, so the most of their apparent 
from the drift of the sm 

Granting this, the far 
Achernar (Alpha Eridani) 
1000 times as bright as the sm 
and 120 light-years away; while Spiea is 
230 light-years distant and gives out 150 
times the light. betel guese—an- 
other great star, though very different in 
color and spectrum, and of far larger 
diameter—has been well observed and an 
estimated distance of 200 light-years prob 
ably gives a fair idea of the truth, though 
this may easily be one-third greater or 
less. The corresponding brightness is 1200 
times the sun’s. 

Last on our list come three tremendous 
stars, so far away that the direct method 
of attack is practically hopeless, and 80 
bright in reality that Adams’ powerful 
spectroscopic method gets into trouble be 
cause we know no other stars of similar 
brightness to serve as standards of com- 
parison. For one of the three, Rigel, 
Kapteyn has made an estimate, based @ 
an exhaustive study of the whole constel 
lation Orion and the neighboring regio, 
which deserves confidence. According ® 
this, Rigel is almost 500 light-years ds 
tant and about 13,000 times brighter than 
the sun. About the other two, Alpha Cygil 
and Canopus, we know very little. Both 
have practically no proper motion, and 
direct measures of parallax give vanish- 
ingly small values. In both cases the spectra indicate 
very great brightness, but it is exceedingly diffieult @ 
give numerical values. The best we can say at present 
is that these two stars are probably as far away ® 
any others on our list except possibly Rigel. Estimat 
ing the distance at 500 light-years, we arrive at 
times the sun’s brightness for Alpha Cygni. Canopus 
to our eyes far exceeds any other star except Sirius; 
and if it is 500 light-years away, its real luminosity 
would reach the amazing figure of 40,000 times that of 
the sun. These values are mere guesses, yet we have 
already evidence enough that the statement that the 
average brightness of Rigel, Alpha Cygni and Canop® 
is 10,000 times that of the sun, is about as likely ® 
underestimate as to overstate the facts. 


hore 


motion arises 
through space. 
southern star 


comes out 


sun's 


Mar. 22 


The Heavens 
Half of the bright stars we have mentioned are 1 
ible in our evening sky, and no less than seven of t 
eleven lie in the southwestern quarter. Castor and 
Pollux are almost overhead, and Procyon below them 
in the south. Lower down and a little to the right is 
Sirius, while Betelguese and Rigel are well up in i 
(Continued on page 152) 
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Engineering in Truck-Tire Building 
To the Editor of the SCIENTIFIC AMERICAN: 

The article under the above title by Mr. H. W. Slauson 
in your December issue is brought to my attention, and 
I am asked to take up some of Mr. Slauson’s points which 
are not in accord with the experience of my company. 
While he does not say so in so many words, Mr. Slauson’s 
article tells us by inference that there is no general answer 
to the question—What kind of tires shall we use on our 
trucks? Our engineering staff heartily concurs in this. 
tut there ure seve ral errors of fact and of theory in Mr. 
Slanson’s article. These will be apparent to the tire en- 
gineer and to those who have had a scientific training; 
for the benefit of the layman I wish to record the follow- 
ing corrections : 

The 8-inch pneumatie tire is not the normal size for 
a 2%4- to 3-ton truck. When used (as it sometimes is) on 
a 2\,,-ton truck it is loaded beyond its rated capacity and 
fails to give adequate mileage. It is never used on 3-ton 
trucks. The statement would be correct if written “is 
normally used on a 1!4- to 2'44-ton truck.” 

The idea that the inflation pressure of a pneumatic tire 
does not increase with increasing loads is erroneous. Tire 
deflection (flattening at the point of road contact) in- 
creases with increasing loads. This deflection causes a 
reduction in the volume of the air chamber, and since the 
tire has no appreciable distensibility, the air is naturally 
further compressed. In his preceding paragraph Mr. Slau- 
son has stated that “the hammer blows struck by the rear 
wheels as the vehicle passes over depressions or obstruc- 
tions in the road greatly increases this (inflation) pres- 
sure.” He then goes on to say that in the very large pneu- 
maties the pressure, or load, on each square inch of surface 
of road contact will be the same as the inflation pressure 
per square inch regardless of the load on the tire. Here 
are two conflicting statements, and were the last one true, 
then a tire inflated with water would be as effective in 
sustaining and cushioning the load as if filled with com- 
pressed air. Also every road obstruction would flatten an 
air-filled tire to the rim. A tire inflated with water would 
show no deflection or deformation beyond that possible in 
the elements going to make up the tire. Increasing loads 
would have no deforming effect until a point was reached 
where the tire structure could no longer resist the stress 
and would burst. Water is incompressible, but air is not. 

Mr. Slauson dismisses the pneumatie truck tire from 
general consideration due to its relatively high first cost. 
He fails to credit it with increasing the earning power of 
the truck through increased speed and radius of use. He 
does not mention the saving in upkeep from better cushion- 
ing nor the reduced losses from cargo breakage, nor the 
reduced fuel and oil consumption. There is as distinet a 
field for the pneumatic as for the solid. Enthusiasts have 
retarded the full recognition of its value by recommending 
it for any and every service, but better judgment now 
prevails and the pneumatic truck tire is rapidly coming 
into its own. 

“The fact that the rubber of a conventional solid tire 
has no place to which it may flow when subjected to pres 
sure” is not a fact. It flows out into a “bulge” on the 
sides. Cushioning qualities rather than resilience are in- 
creased by providing additional spaces for the rubber flow. 
Restriction of this flow increases resilience. 

“Replaceable” used in connection with the ineompressi- 
bility of rubber might better be termed “deformable.” 

The tractive wave in a solid tire is most destructive in 
the zone of greatest rubber volume—the center of the tire. 
Therefore a cushion type of solid tire having central air 
eavities is more efficient from the standpoint of dissipating 
this wave and eliminating its destructive effects than the 
side-notehed tire. 

The last sentence of the eleventh paragraph would be 
more scientifically accurate if “stress” were used instead 
of “strain.” 

It seems to me that an article of this nature leaves the 
reader in the wrong frame of mind, particularly if he is a 
truck owner. Mr. Slauson has established the fact that 
there are differences in the operating characteristics of the 
three general types of truck tires, and having thus led the 
truck owner up to asking the obvious question, does nothing 
toward advising him which type to use. 

New York. E. P. THACHER. 


To the Editor of the SctenTIFIC AMERICAN: 

_ Mr. Slauson’s article in your December issue is most 
interesting. We fully agree with him on many points; we 
would, however, take issue with him in quite a number of 
Statements he has made. 

There is a general answer to the question, “What Kind 
of Tire Shall We Use on Our Truck?” Furthermore, it is 
Most definite and as decisive as the answer to many ques- 
tions in the motor as well as the business world. This 
answer may not be made in an offhand manner. 

The motor trucking industry has grown to be a great 


factor in all branches of industry, including manufacturing, 
farming, transportation of freight and passengers, ete. No 
single motor truck could be expected to fulfill the duties of 
all of the many and varied types of service in which motor 
transportation is used. Who will deny that there is a gen- 
eral answer to the question “How Shall We Transport Our 
Merchandise?’ Elowever, it is only a matter of good busi- 
ness for the motor truck user to make a careful study of 
all conditions and factors entering into his transportation 
of products or merchandise before deciding on the exact 
type of truck to be used. 

This has led to the division of motor trucks under many 
general heads, such as trucks for delivery, light trucking, 
heavy trucking, intercity hauling, passenger bus service, 
ete. There is a general type of truck for any service, but 
it is not a matter of good business to purchase a truek for 
any specific service without making a careful study of 
conditions and design of truck best fitted to the service 
in question. 

The same sort of thing is true of tires. There is a gen- 
eral type of tire for every service, but conditions must be 
analyzed before a satisfactory decision may be made as to 
the most practical and economical tire. 

We feel that the author’s comparison of solid and pneu- 
matie tires is not fair. In the first place, a truck owes its 
right to existence to the fact that it is a transporter of 
merchandise. The profit or saving a truck may show de- 
pends on the amount of merchandise hauled and the dis- 
tance it is carried. The former, a most important factor, 
has been entirely neglected. Best accounting methods take 
this into consideration. This refutes the statement that 
“one of the principal objections to the use of pneumatic 
tires on moderate size trucks is the cost.” 

Almost anyone will grant the cost of pneumatic tires on 
light delivery trucks is not excessive. If it were, they 
would not be so generally used. Let us compare the tire 
cost of a light truck and moderate size truck in the fol- 
lowing manner: 

Truck No. 1 hauls %4-ton load and is equipped with 
34x 5 tires. Truck No. 2 hauls 2-ton load and is equipped 
with 40 x8 rear and 36x 6 front tires. Figuring on pres- 
ent list prices, on a 10,000-mile basis, tubes included and 
5 per cent war tax added, the tire cost per ton-mile for 
truck No. 1 is $0.03544: for truck No. 2 it is $0.02675. 
The tire cost of the smaller truck is 32 per cent greater. 

This is almost a theoretical case, as but very few trucks 
earry constant pay loads, but it illustrates our point. Much 
experience has shown that 10,000 miles or more may 
usually be expected from pneumatic truck tires which are 
properly used. 

Let us now consider the paragraph “Thus the principal 
advantages of the solid tire are—longer life than the 
pneumatic; its reliability as far as freedom from blow 
outs or punetures is concerned; its low initial cost.” 
The first two points, except punctures, which" are not very 
common to truck tires, are wholly dependent on the proper 
care of the pneumatic tire. We grant that they need to 
be closely watched; so do grease cups, oil gages and gaso- 
line tanks, if trouble is to be avoided. The lower initial 
cost means little. The question is, what is the final cost, 
radius of truck service, maintenance and upkeep and rate 
of performing a given amount of work. Many other things 
must also be considered before the conclusion, as to the 
best type of tire to be used, may be reached. 

Different types of tires have a very great bearing on 
the efficiency and earning capacity of a truck. 

Cushion tires are undoubtedly an improvement over the 
old type of solid tire, but they do not take the place of 
pneumatie tires. A solid, as it is non-compressible, can not 
form as efficient a cushion as gas (air), which is highly 
compressible. 

We feel that the author is overly enthusiastic on the 
It is too new a development to have been thor- 


subject. 
conditions. Some very serious 


oughly tried under all 
faults have already shown up in this type of tire, one of 
which is very abnormal and premature wear, due to noteh- 
ing the tire to break up the traction wave. The elasticity 
of the rubber permits a movement of each segment between 
the notches. This movement is caused by the traction 
wave, and takes place while the segment is in contact with 
the road. Rapid wear on one end-and normal wear on the 
other end of the segment results in a very uneven surface. 
This condition has developed to so great an extent in some 
eases that the tires had to be removed because of excessive 
jolting and strains transmitted to the truck. 
Akron, Ohio. R. LD. Assorr. 


To the Editor of the SctENTIFIC AMERICAN: 
In an article by H. W. Slauson, M.E., entitled “Engi- 
neering in Truck Tire Building,” appearing in the Decem- 
ber issue of the ScreENTIFIC AMERICAN, certain statements 
are made in the fourth paragraph, as follows: 
“Tf we consider the larger sizes of truck pneumaties— 
those which must carry inflation pressures of 140 pounds 


ders’ Point of View 


not responsible for statements made in the correspondence column. Anonymous communications cannot be considered, but the names of 





per square inch—we find an interesting situation. Regard 
less of the load on the tire, the pressure for each square 
inch of road surface contact will be 140 pounds, a pressure 
which may well serve to rut soft asphalt surfaces.” 

... This is a feature of pneumatie truck tire opera 
tion overlooked by many county authorities and highway 
commissioners in their short-sighted attempts to limit truck 
loads to an inefficient and absurd maximum. Such 
highway engineers would not be tempted to permit the use 
of pneumatie-tired trucks in preference to those of _solid 
or cushion tire if they realized that the pressure per square 
inch of road contact of the pneumatie-tired truck is the 
same, regardless of the load earried, and is based entirely 
on the necessary inflation pressure.” 

Now, I am not a mechanical engineer; yet the foregoing 
statements seem so obviously erroneous that, presumptuous 
as it may appear, I can not resist the temptation of advert 
ing to them. 

The pressure on the roadbed depends upon two factors 
assuming that the road is perfectly smooth—to wit: the 
combined weight of the truck and its load; and the area 
of the tire surface in contact with the roadbed. 

That is, the pressure per square inch on the roadbed 
varies directly with the load and inversely with the area 
of the tire surface in contact with the roadbed. 

The inflation pressure of the tire is merely an internal 
stress and can not affect the pressure on the road, except- 
ing only to the extent that said inflation pressure is a 
factor in determining the area of tire surface which, under 
the force of the loaded truck, comes in contact with the 
roadbed. 

Were it otherwise, or as set forth by Mr. Slauson, then 
a pneumatic tire with an inflation pressure of 140 pounds 
would, if removed from the truck and simply laid on the 
road, exert a pressure of 140 pounds on each square inch 
of surface contact with the roadbed, EpwWARD MAG. 

Prospect, Ohio. 


The Breakage of Gage-Glasses 
To the Editor of the SCIENTIFIC AMERICAN : 

In your first issue of the new monthly an inquiry was 
made as to why boiler-water gage-glasses break after com- 
ing in contact with metal either in cleaning or otherwise. 

This is a matter that came to my attention several years 
ago when I owned one of the early steam automobiles. <A 
pressure of 200 to 250 pounds to the square iach was 
earried and only the best quality of glasses could be relied 
upon. It was well known to some of us in those days that 
one of those glasses could not be cleaned by a swab on a 
metal rod without causing breakage either at the time or 
soon after. Breakage would seem to occur spontaneously 
whether or not the glass was mounted in its fittings. I 
learned from a source I have now forgotten that the cause 
of the breakage was the destruction (by a slight scratch 
from the metal rod) of the surface tension of the tube. 
This may or may not satisfy your applicant for informa- 
tion, but it seems reasonable that stresses might be set up 
in the glass while cooling. CuHas. Epw. Prior, Jr. 

Hartford, Conn. 


About the Dinosaur 
To the Editor of the SCIENTIFIC AMERICAN: 

I have just been reading the copy of Scienriric AMERI 
CAN for August 27th, 1921, and came across a serious 
scientific error in a short article on page 151 signed by 
C. M. Lewis, discussing the dinosaur footprints in the 
Connecticut Valley. 

His last paragraph states: “From the position of the 
tracks on the rock and the skeleton discovered scientists 
believe that dinosaurs were two-legged and not four-legged 
animals,” ete. 

This is entirely erroneous and should be corrected. All 
vertebrate paleontologists and most geologists are familiar 
with skeletons of dinosaurs which invariably show small 
fore legs and long powerful hind legs. The genus Auch? 
saurus is one of those which inhabited the Connecticut 
Valley and a skeleton of it has been found with four legs. 
These dinosaurs usually walked bipedal, but came to rest 
on all fours when the prints of the small fore feet are 
clearly shown associated with the much larger hind prints. 
For further evidence I refer you to Prof. F. W. Loomis 
of Amherst College, where a fine collection of footprints 
is on exhibit; Prof. R. 8S. Lull, of Yale University; Prof. 
Talbot, of Mt. Holyoke; Prof. H. S. Osborne, of American 
Museum of Natural History in New York, and, in fact 
any department of geology in the larger colleges and uni 
versities. It is too bad that such misstatements slip out, 
and I appreciate that in a paper which handles as diversi 
fied subjects as yours it is not always possible to have all 
the articles checked over by a technically trained man. 

Winturorp P. Haynes. 

Hotel Santa Rita, Tucson, Ariz. 
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Recently Patented Inventions 


Brief Descriptions of Recently Patented Mechanical and Electrical Devices, Tools, Farm Implements, Ex. 





Pertaining to Apparel 
SUSPENDED PROTECT 
OR EC L RICHARDSON 232 Macon St., 
Brooklyn, N. Y. The par 
ticularly relates to protectors 


TROUSERS 
one 
Invention more 


“ aterproot 


adapted for use in stormy weather to pro 
tect the trouser legs from rain which drips 
from the bottom edge of a coat. A further 
object is to provide a protector made of 


yielditig material together with a suspension 


means for holding the same in proper posi 
tion, whereby the protector will loosely fit 
about the leg without causing pressure The 


device occupies but little space and may be 
readily carried when not in use. 
ADJUSTABLE HAT LINING. — F 
Grunie and L. VAN Hvere, ¢/o Pullastie 
Co., 392 Sth Ave., New York, N. Y. The 


object of the invention is to provide an ad 


justable lining for women's hats arranged to 


permit, first, to fit the lining to any size 
hat, and then fit the hat by means of the 
lining to any size head Another object is 
to provide a lining not liable to leave any 


marks on the user's forehead even should the 
hat fit tightly on the head A 
further object a smooth, neat finish | 
to the hat. 


closely or 


is to wive 


SOFT COLLAR.—J. W. Fiscuer, 181 
Schermerhorn St., Brooklyn, N. Y. This in 
vention relates to wearing apparel and its 
object is to provide a soft turn-down collar 


arranged to maintain the front of the collar | 


in proper shape without danger of wilting 
or curling up, thus enhancing the appear 
ance of the collar. Another object is to per- | 


mit of readily placing the stiffening means | 
the the 
same for convenient laundering of the collar 
INFANT'S GARMENT SALLIE W 
LAING, Shreveport, La. The object of the 
invention infant's 
combining a baby waist, an abdominal binder 


in position on collar or removing 


is to provide an garment 


and sleeping stockings, and arrange to per 
mit of quickly and conveniently placing the 
garment in position on the infant to keep 


the infant warm and protect it against drafts 
of air, especially at the abdominal 
Another object is to provide means for con 


region 


veniently attaching a diaper to the garment 





Chemical Processes 


METHOD OF AND APPARATUS FOR 
TREATING AND HANDLING SULFUR. 

F. J. Hm, e/o J. R Welsh, La 
One of the principal objects of this inven 
tion is to provide for the treatment and 
handling of sulfur in the molten condition 
in which it is delivered from the 
to render it susceptible of immediate 
portation and The apparatus 
of a steam-jacketed casing, end of which 


Jones, 


well, and 
trans 
use consists 


is closed, the other open, a conduit for the 
molten sulfur, and means for breaking up 
the molten sulfur into small particles and 


spraying the particles with water to granu 
late the sulfur (See Fig. 1, p. 139.) 





Electrical Devices 
ELECTRIC SIGN.—J. E. Lone, Wood 
land, Wash. The relates 
of the so-called 
to provide an electric sign which will permit 


invention to signs 


flashing type An object is 


the change from one design to another on 
the light-board without darkening the light 
board. Another object is to provide a pat- 
tern sleet having perforations adapted to 


effect the completion of circuits through the 
lamps, the sheet being provided with master 
perforations which are adapted 
the path for the light cireuit, 
elutch and throw a switch. 


to complete 
operate a 





Box 452, North Platte, Neb. The invention 
relates more particularly to the illuminating 
for display An object is to 
provide a having means whereby the 
number of electric lights necessary to illumi 
the reduced to a minimum, the 
being so located that the entire mat 
displayed is uniformly bril 
The simple 


appearance 


means signs. 


sign 
nate sign 1s 
lights 
ter to be 
liantly illuminated. 
construction, neat in 
to manutacture 


and 
sign is of 


and cheap 





Of Interest to Farmers 
ROAD DRAG do. & 
Woop, MeLoud, Okla. 


invention is to provide a 


CuTRIDGE and J. A. 
The object of this 
device of the char 
inexpensive 
rounding up 


and 


and 


ter specified of simple 


construction for grading 


roadways, wherein a seraper plate is pro 
vided having means at its ends for connec 
tion with draft animals to travel before and 
behind the plate, said plate having means 
for permitting either or both ends to be 
lifted. 

TRACTOR PLATFORM.—W. J. Ber 
NARD, Box 154, New Iberia, La. The in 
vention has for its object to provide a de 


vice of the character specified adapted for 
connection with the Fordson type of tractors, 
for providing a supporting platform on which 


| the operator may stand when he desires, the 


said platform forming also a connection be 
tween the article being drawn and the 
tractor 

BULL-HOLDING INSTRUMENT.—O. 
. Haren, Box 465, Davenport, lowa. 
Among the objects of the invention is to 


provide an instrument which is adapted to 
be positioned in the nostrils of the bull, 
grip the cartilage between the nostrils and 





which is quiet and efficient in Operation, 
durable in service, simple in construetig, 
and repair, readily adjusted for timing pur. 


teacher may write on the lower portion of 
' the board without inconvenience. The board 
may be elevated so that the writing may be 
viewed by the students, and may be held in| poses, automatic, and one which will dig 
(See Fig. 2, p. 139.) charge a predetermined quantity of wate 
HAIR WAVE.—A. Scuarer, 2580 Broad- | ®t. each operation and ean be varied by 

way, New York, N. Y. Among the objects adjustment of the valve. 
of the invention is to provide a form of hair WINDOW.—C. B. WING, 1233 No, Oth 
wave, or rather a pair of coacting hair| St. W., Cedar Rapids, Iowa. The object jg 
waves, which will impart that conformation | to provide means for connecting a pair of 
the Marcel wave. 


adjusted position, 


known as A further ob-| sliding window sashes in such manner that 
ject is to provide a device which is simple} the weight of one sash will counterbalane 
and practical in construction and operation, | the weight of the other and thereby perm 
so that women may use the waver at home| the sashes to be moved to open or closed 
without the assistance of a professional hair-| position simultaneously. <A further objec 
dresser is to provide means whereby the lower gash 
REVOLVING HEEL.—T. Hann, 5 West | ™#@Y be held in substantially raised position, 
Pine Orlando, Fla. The object of the while the upper sash remains in its normal 
invention is to provide a mounting for re- closed position. 
volving heels which can be applied to shoes METHOD OF MANUFACTURING OR. 
without requiring the ordinary leather heel,) NAMENTATIONS AND FINISHED AR. 
which of application by one in-| TICLES DERIVED THEREFROM—46. 
experienced as a cobbler. The device may| J. ENGEL; address Engel, Hess & Co, 8 
be readily changed from one shoe to another,| W. 36th St., New York, N. Y. The inven 
the renewal of the tion relates to a method of providing an or 
cushion or tread portion of the heel. nament of an extremely fragile and pleasing 
SOUEEGEE.—J. F. appearance, particularly adapted for associa- 
pre - Greenfield, Mass. One of the principal thon with wearing apparel, conterpeecas ete., 
objects Is to pro icle a squeegee which Is con- and by yee * poe ages yore per ele 
stuucied with = Gentite alectie stéie of seed | = t ie -nancnege wi stan <— relief 
cuesies themeiien ab on te einene af I eA . jacent portion, as well as the 
working edges thereof for use, irrespective of | 2 ‘ or _ op ae . : 
the working space in which it is to be used. | d LAN r STAND.- 1). F. Lot DON, 10 
Another feature resides in the provision of W. 102d St., New York, N. Y. Phe Inven- 
a novel the resilient | tio aims to provide a plant stand in which 
strip with its handle, to materially increase primarily the parts may be arranged with 
its strength and durability. | respect to each other, to provide a compact 
TOBACCO PIPE.—H. Grecson, 400 Ful-| unit capable of easy shipment and disposi- 
. ‘ - pa < . tion within a minimum amount of space. 
ton St, | Hill, N. J. The invention | 4 further object is to construct the device 


St., 


is capable 


as well as permitting 


NELSON, 19 Prentice 


means tor associating 


nion 





| with arms capable of being readily adjusted 





illustrated. 
tion will be furnished upon receipt of 


of an idea. 


HE object of this department is to catalog recently patented inven- 
tions and design patents for ready reference. 
number of patents covered, it is obvious that each notice must be con- 
fined to the broad essentials of the patent described and, in some instances, 
The name and address of the inventor are given in every in- 
stance, to facilitate direct correspondence. Copies of the patent specifica- 


be a meeting place for the man with an idea and the business man in search 


}and applied, to accommodate and firmly grip 
| virtually any type or size of receptacle 
which is to be supported. 
ATTACHMENT FOR PENCILS.—A. A. 
Beck, Puposky, Minn. The invention has 
}in view the provision of an attachment 
| which constitutes the means for associating 


In view of the large 


}an eraser with the end of a pencil, pen or 
other writing or drawing instrument, said 
means being designed also to function as a 
clip for retaining the instrument in a pocket. 
Another object is to provide in combination 
| with a tubular attachment a sliding means 
| for effecting a radial contraction or expal- 


15 cents each. In a word, this is to 




















hold the bull during the puncturing of the 
eartilage for the reception of a ring. A 
further object is to provide an instrument 
which is so shaped as to form a guide for 
the passage of a trocar to puneture the 
cartilage. 

BALE FORK.—H. A. 
eral, Mo. The invention has for its object 
to provide a_ fork adapted for 
handling bales of hay, wherein a supporting 


WATERMAN, Lib- 


especially 


bar is provided, having means for support 
ing and permitting the same to be trans 
ported, together with a series of impaling 


hooks for engaging the bales, the hooks being 
the that they 
held in operative position, or 
tripped to release the bales. 
COTTON PICKING 


so connected to bar may be 


simultaneously 


APPARATUS 


\. I. ALvin, address Alvin Mueller Cotton 
Picker Co., 321 Hicks Bldg., San Antonio, 
Texas. The purpose of this invention is to 


provide an apparatus for picking cotton from 
the plants in the field, in which a pair of 
picking constructed, 
ported and operated as to effect a complete 
removal of the cotton from the plant without 


members are so sup 


collecting any matter foreign to the cotton 
and without injury to the plants. The de 
vice is provided with a  wheel-supported 


chassis and adjustable picking members 





ELECTRIC DRIVE FOR VENIICLES. 

I’. Bercer, 109 Eb. 15th St., New York, 
N y Among the objects of the invention 
is to provide means whereby the power 
necessary to drive vehicles of any given 
weight is considerably reduced, Another 
object is to provide a simple and easily 
operable control system whe reby excess 
power ge nerated in the power system is 
stored for future use, and whereby a bat 
tery used in conjunction with the power 


system can be changed at will by the manip 
ulation of a single switch element 
DISPLAY SIGN.—C. F. Borerrcuer, 


Of General Interest 
BLACKBOARD.—C. B. Net and R. R. 
toces, Fannettsburg, Pa. An important ob 
the is to provide a black- 
board especially adapted for use in schools, 


ject of invention 
the device being provided with means where 
by the board may be lowered to 
meet the varying conditions encountered dur 
For that a child or 


raised or 


ing use instance, so 


sion to grip or release the eraser. 





relates to a pipe which is arranged to pre-] METHOD OF MANUFACTURING 
vent burning out of the base of the bowl and| TUFTS AND ARTICLES DERIVED 


thus insuring long life of the pipe. An ob-| THEREFROM—T. A. Bow ERS, 21 Frank 
ject is to provide a chamber for the recep-|]in St., Watertown, Mass. The invention 
tion of the nicotine to prevent the same| aims primarily to provide a method by whieh 
from passing into the pipestem and to the/ the fibers of strands will be firmly fixed in 
mouth of the smoker. <A further object is to place. A further object is to provide a 
insure an even draft and a uniform burning} novel form of binder which will effectively 
of the tobacco. grip upon the strands of fiber of which the 
CLAMPING DEVICE.—P. A. HorrMan, | finished ornamental device, in the form of & 
c/o Smead Mfg. Co., Hastings, Minn. This | pompon, tuft or tassel, is composed. 
invention has particular reference to a device PAPER OR BILL FILE.—H. Herzax 
ane Ts sae books 0F| and S. BRAININ, 811 Jennings St., Brom 
papers together. An object is to provide an | New York. The invention relates generally 
automatie clamping device in which the} rat a of simple and rugged construetion 
books are constantly subjected to a prede- adapted for portable use. An object is @ 
—— between the parts of the provide a file of such construction that it 
clamping device so that their assembled con- may be readily made of one piece of metal, 
dition is maintained. either wire or sheet, and so arranged as t0 
HUMIDIFIER.—F. B. Surpeck, 1412) present a plurality of spring-like fingers of 
Idaho St., Lewiston, Idaho. Among the ob-| varying lengths that individual pieces of 
jects ef the invention is to provide a humidi-| matter filed may be independently removed. 
fier which may be used in an ordinary cigar TRAP NEST.—D. E. Cowart, Box 159 
box and which will impart the same amount! p FY PH. No. 2. West Newton, Pa. This 


clamping such as 


termined 


of moisture to all the cigars in the box, invention relates to a trap nest provided 
wherein the moist absorbent material used with a door adapted to be closed by the hen 
is in direct contact with all the cigars in| ypey entering the nest. The general object 
the box. is to provide a nest of boxlike form having 

WATER METER BOX.—N. Fornt,/a raised bottom rockably mounted to tt 
Santa Rosa, Cal. The invention relates to | forwardly and backwardly under the weight 
a protecting box for meters. Its object is| of a hen, a swinging door and a lever ful- 


crumed on the nest and slidably engaging 
the door to impart a closing movement. 
BUILDING BLOCK.—Van Emery Ba® 


to provide a construction which is extremely 
simple but strong enough to protect a water 
the earth 


meter against the pressure of 
when buried. Another object is to provide | peRpay, 602 So. Race St., Urbana, Ill. 


Among the general objects of the invention 


a protecting box wherein a removable cover 
is to provide a reinforced concrete building 


is provided as a cap for the reinforced sides. 


FLUSH VALVE.—G. D. Snowers, 113) block which can be constructed in a sim e 
Sixth Ave., Altoona, Pa. The purpose of | and inexpensive manner, and which will be 
this invention is to provide a flush valve! light in weight, strong and durable, and by 


. 
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1s of which blocks in a wall may be 


eal ns sas 
~ locked, in addition to the mortar 


securely 
bond. 
ATTACHMENT FOR EYEGLASSES.— 
L. J. ZIMMERMAN, Ladysmith, Wis. The 
object of the invention is to provide a device 
by which a magnifying lens may be quickly 
and easily attached or detached to a pair of 
ordinary eyeglasses. It is also an object 
that the device for carrying and securely at- 
taching the magnifying lenses be simple in 
construction and inexpensive to manufacture. 


HORSESHOE.—W. J. CAHILL, Lincoln 
Ave. and Baltie St., Jamaica, L. I., N. Y. 
The aim of the invention is to provide a de- 
viee of this nature which shall afford ample 
protection to the hoof of racing horses and 
at the same time embody good wearing qual- 
ities and extreme lightness. A further ob- 
ject is to provide a shoe including a channel 
member which when filled with a strip of 
metal, preferably aluminum, will quickly be- 
eome roughened and will afford a good grip- 
ping contact of the surface to be traveled. 

RAT TRAP.—T. NAGAYAMA, 
and Paterson, Hilo, Territory 

An object of the invention is to 


address 


2ussell 
Hawaii. 





of | 


provide a device which is especially adapted | 


to eatech rats and other rodents. A further 
object is the provision of a trap in which 
no bait is used, but in its place a sheet of 
transparent glass with a dark background 
forming one side of the trap serves to arouse 
the curiosity of the rat, who will be enticed 
The trap is very simple in con- 


to enter. | 1 
durable, and practical in 


struction, strong, 


use. (See Fig. 3.) 


PORTABLE FLOATING BREAK- 
WATER OR BULKHEAD.—M. A. WHITE, 
49 Elliott St., Beverly, Mass. The inven- 
tion relates to marine apparatus or appli- 
ances. The prime object is to provide a 
device adapted to be anchored in a seaway in 
such a manner that as the seas wash there- 
over they will be broken up with the result 
that in the lee of the device the sea will be 
quiet and calm. A further object is to pro- 
vide the device with a power plant that it 


may be moved under its own power from 
place to place. 
REFRIGERATOR.—H. C. PIERCE, 


Naive Spillers Corp., Nashville, Tenn. 
object of the invention is to provide means 
whereby a circulation of air is induced 
through an ice or other refrigerant chamber 
and then through a cooling chamber where 
poultry, meats, eggs, fruits, vegetables, ete., 
are stored. A further object is to provide 
means for controlling the direction of the 
air, so as to carry off odors and maintain 
the desired low temperature. 
SNOWPLOW.—J. V. MARYLAND, 


12th St. So., Virginia, Minn. 
tion has for its object to provide a device of 


| 


c/o| be associated together, as, 
An | « 


| New York, N. Y. 


| compartments. 


218 | 
This inven- | 


the character specified adapted to be con-| 


nected to the front of a motor vehicle and 
to be operated thereby, wherein mechanism 
is provided for steering the plow to permit 
it to follow turns in the road without strain 
on the plow or the motive power. 


BUTTON FASTENER. — N. GURE- 
WitscH, address A. Livingston, 895 Fair- 
mont Place, Bronx, N. Y. The invention 
relates to a detachable fastener having a 
button head provided with a shank to be 
engaged or disengaged by the fastener means. 
The general object is to provide a means 
that will securely hold the button in fastened 
position and whereby convenience is pro- 
moted in the attaching and detaching of the 
button. 


| equal 


! ATTACHING 


SCIENTIFIC 


SELF-SERVING STORE.—F. E. Jones, 
San Diego, Cal. This invention relates to 
stores wherein the customers wait upon 
themselves by picking out articles and taking 
them to the cashier to complete the pur- 
chase. An object is to provide a_ store 
whereby an inventory of stock may be read- 
ily made, and the customer may review the 
entire stock as he passes along in one direc- 
tion so that there will be no confusion by 
meeting others, and so arranged that it is 
easy for the customers to serve themselves 
and easy for the stock to be replaced. 

PROCESS FOR THE MANUFACTURE 
OF IRON LEATHER.—O. Roum, Darm- 
stadt, Germany. Among the objects of the 
invention is to provide a process for manu- 
facturing iron leather, which consists of 
subjecting the skins to a tawing solution of 
iron salts, adding a diluted solution of water 
glass to the tawing solution, and adding a 
solution of formaldehyde to the tawing solu- 
tion. 

BAG HANDLE HINGE.—F. C. Bor- 
WRIGHT, 1709 Kater St., Philadelphia, Pa. 
An object of the invention is to provide an 
adjustable hinge which can be attached to 
any type of bag whereby at the will of the 
person carrying the bag the point of support 
of the bag with respect to the handle is 
varied to shift the weight from one side to 
the other. A further object resides in the 
provision of means whereby the load of the 
bag may be so shifted that the bag is auto- 
matically held away from the legs. 
MEANS FOR SEPARA- 
BLE FASTENER ELEMENTS.—A Le- 
VINE and L. OFFERMAN, 334 E. 23rd St., 
New York, N. Y. The invention relates to 
means for attaching fastener elements to 
flexible supports, such as the flaps of brief- 
pocketbooks, musie rolls, or similar 
containers. The primary object is to pro- 
vide a hasp which carries its own attaching 
means, which may be quickly and easily at- 
tached and will thus be a time and labor 
saving device. 

EDUCATIONAL DEVICE.—E. LE R. | 
Moore, 4490 Arch St., San Diego, Cal. The 
object of the invention is to provide a device | 
for teaching children and others number | 
processes, spelling and other facts which may 
for instance, the 
“olor and its name, a fact of history and its 
date, wherein the device, being in effect a 
toy, engages the play instinct while it 
teaches. 

HANDBAG.—M. D1amonp, 74 5th Ave., 
The primary object of the 
invention is to so construct a handbag that 
the same will have a plurality of individual 
It is a still further object | 
to so construct the bag that certain of the 
compartments are accessible without opening | 
the bag, and that when the same is in open 
position all the compartments are readily | 
neeessible. 


eases, 











Hardware and Tools 
SOCKET WRENCH.—F. I. Sttva, Box | 
206, Wailuku, Territory of Hawaii. This 
invention has for its object to provide a tool | 
especially adapted for use with spark plugs, 
wherein a series of sockets is provided, any 
one of which may be brought into use; the 
wrench comprising a tubular body of poly- 
cross-section having its ends of un- 
cross-section and having movable 








gonal 


| sleeves of polygonal cross-section within the 


ends of the same adapted to be moved into 
and out of operative position. 
LIFTING JACK.—H. M. Knox, 


Kan. An object of this invention is to 


Peno- 


kee, 


AMERICAN 


provide a jack which is primarily designed 
for quickly raising the axle of a small auto- 
mobile off the ground, and a jack in which 
the weight of the car will operate to main- 
tain the same in elevated position after it 
has been raised by the jack. A further ob- 
ject is to provide adjusting means which 
will permit of the jack being used with axles 
of various heights. e 

STRAP WRENCH.—W. Dvrrorp, 1206 
Osage Ave., Bartlesville, Okla. The inven- 
tion relates to wrenches for turning pipes, 
bars, or other round objects and more par- 
ticularly to a wrench employing a flexible 
strap as the gripping medium, whereby to 
prevent marring of the work being turned. 


In such wrenches rosin or its equivalent is | 


used to increase the adhesion of the gripping 
action, and an object is to constitute the 
hollow handle of the wrench a container for 
the rosin. 

UPHOLSTERY NAIL.—C. W. Topsey, 
Fairhaven, Mass. An object of the inven- 
tion is to provide a nail particularly de- 
signed for upholstery or similar classes of 
work which will not cut or sear the fabric 
which it is utilized to secure. <A further 
object is to provide a nail having a slightly 
resilient solid fiber head, which will obviate 
the danger of scarring the head when the 
nail is being driven. 

REEL.—S. J. Martin, 1114 Irwin St., 
Woodlawn, Pa. This invention relates to 
reels especially adapted for use with fence 
wire or the like. The object is te provide 
a reel of simple and durable construction 
and extremely light weight, easy and inex- 
pensive to manufacture and of such compact 
construction and management as to occupy 
a minimum amount of space. 

PINCHCOCK.—W. S. Avery, 2200 High- 
land Ave., Knoxville, Tenn. Among the ob- 
jects is to provide a device of this type 
which is formed of a single piece of spring 
wire bent upon itself, and which 
conveniently manipulated to control the flow 
of liquid through a piece of tubing. A fur- 
ther object is to provide a tube clamp which 
will be simple and may be readily applied to 


a tube to effectively close the same and pre- | 


vent leakage. 





Heating and Lighting | 
FUEL 


BURNER.—H. P. Porter, c/o 
Gypsy Oil Co., Tulsa, Okla. The invention 
especially relates to burners adapted for | 


gas as a means for heating the 
water in boilers, though not restricted to 
such use. An important object is to provide 
a burner having means for efficiently em- 
ploying gas under a low pressure, and for 
preventing back-firing and eliminating much 
of the noise incident to the use of burners 
of this type. 

FURNACE CASING.—N. Frost, Bloom- 
ington, Ill. In general the invention relates 
to furnaces for heating air to be circulated 
through rooms in a building, and more espe- 
cially to the casing for confining the air to 
be heated, to conserve the heated air, and to 
prevent leakage or radiation from the casing. 
Another object is to provide a casing con- 
structed of sheet metal and asbestos or 
other insulating material made up in panels 
bolted together. 


burning 


or sections readily 

AUTOMOBILE VALVE.—M. J. Bar- 
RETT, 82 Prospect Place, Brooklyn, N. Y. 
More particularly this invention relates to 
spring-actuated valves for use on gas pipes, 


which have lever means adapted to permit | 


closing when the pressure of gas falls below 
a predetermined point. An object is to pro 


may be} 
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| vide a valve which will automatically close 
when the pressure of the service pipe falls 
below a predetermined point. Thus, if the 
flame should be extinguished by reason of 
low pressure, there will be no flow of gas 
should the pressure again rise. 

COOKING RETORT.—F. B. Donwnet- 
LAN, 106 6th St., San Francisco, Cal. This 
invention relates to means for inserting cans 
into and withdrawing them from a retort or 
cooking vessel in which the contents of the 
eans are cooked by steam of high pressure, 
and among the objects is to provide such 
means which will avoid the loss of steam in 
such operations. 





Machines and Mechanica! Devices 

REVERSING MECHANISM FOR 
SHAFTS.—K. R. TeLLersen, 73 16th St., 
Brooklyn, N. Y. This invention has for its 
general object to provide a reversing mechan- 
ism adapted to be associated with drive and 
driven sections of a shaft, such as a marine 
engine shaft, whereby to effect with facility 
either a direct drive between the shaft sec- 
tions or to bring into play a reversing means 
for giving reverse movement to the driven 
shaft section. (See Fig. 4.) 

BORING MACHINE.—C. A. Smrrn, 180 
Canal St., Brattleboro, Vt. An important 
object of the invention is to provide a boring 
machine having novel means whereby the 
vertical and horizontal drills muy be simul- 
taneously fed to’ the work for drilling the 
hole at different angles into the work. The 
device is provided with means whereby the 
pieces to be operated upon are fed to and 
held in position while being drilled. 

DISPENSING DEVICE.—A,. BE. Cart- 
son, c/o Nevis Consolidated Schools, Nevis, 
Minn. The invention is particularly adapted 
for use in connection with the dispensing 
of predetermined lengths of paper or towels. 
An object is to construct a device which 
| Shall be adapted to furnish strips of material 
| from a roll, it being unnecessary to provide 
| perforations in the body of the roll to permit 
| of tearing the strip, the device automatically 
| detaching the strip from the body of the roll. 


FEED-TABLE FOR PRINTING 
PRESS.—I. Berxow11z, 5 W. 3d St., New 
York, N. Y. This invention has for its ob- 
| ject the provision of a feed-table in which 
by simple and ready adjustments a wide 
variety of sizes of paper can be accommo- 
dated on one table. The plate is provided 
with a plurality of grooves in alinement, 
and adjustable rods which can be moved to 
| positions forming a series of guides for the 
edges of any desired size of paper. 


STEAM FRICTION DEVICE.—F. T. 
| SWANSON, Route 2, Box 391, Hayward, Cal. 
|The invention has particular reference to a 
| austen for actuating the clutch on a cable 
| drum or the like. The primary object is to 
| provide a form of device whereby the grip- 

ping effect between the cable drum and driv- 
|ing medium therefor may be varied at will 
}and the clutching effect graduated. 

TEMPER SCREW.--J. Burns, c/o 
turns Tool Co., Okmulgee, Okla. The in- 
| vention relates generally to temper screws 
employed in apparatus for drilling deep 
wells, its purpose being to lengthen the 
stroke of the tool step by step as the drilling 
operation proceeds, so that the bit will be 
certain to strike the bottom of the hole on 
each down stroke. 

ROPE CONVEYER.—A. Derunas, 161 
Rue de Courcelle, Paris, France. The in- 
| vention relates to wire rope systems with 
fixed cables employed in towing haulage and 











Fig.1. Apparatus for handling molten sulfur 
from the well, invented by F. J. Hill 
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Fig. 2. Blackboard adapted for better display, 
patented by C. B. Neil and R. R. Boggs 
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Fig. 3. The baitless rat-trap on which patent 








The reversing mechanism for shafts 


Fig. 4. 
devised by K. R. Tellefsen 
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COUPLING 

National May 

Pacific St., Brooklyn, N. \¥ 


W ] 


onnaise 


DRUCKER uidress 
Machine % 


An object of 


xT 
whi 


the invention } to provic i simple inex 
pensive and durable coupling for connecting 
a stationary beater, such as are particularly 
adapted for mixing mayonnaise, to a support 
so that the stirrer. or beater. may be securely 
held in | tion while the receptacle co 
taining the mayonnaise is caused to rotate 
FRONT ROLL STAND FOR SPIN 
NING FRAMES D>. C. Leonarp and A 
P. Greer, c/o D. ¢ Leonard, 94 Morris 
Si Greenville, S. C This invention relates 
to spinning and rovir frames of cotton 
mills \ purpose is to provide a stand hay 


w which is stable to support 


img a beari 





the front feed roller in position to seeure the 
proper tensioning of the yarn, and which is 
removably associated with the stand to per 
mit substitution of new bearing when it 
becomes unduly wor The mounting of the 
bearing is such as to permit of both lateral 
and vertical adjustment 
Musical Devices 

PHONOGRAPHIL CABINET J. Baecn 
AR, S22 W. 19th St., Chieago, Il An object 
of the invention is to provide a phonograph 
cabinet in which records are maintained is 
compartments in = the une casing in which 
the sound-reproduci mechanism is housed 
A further object is to provide a device ha 
ing compartments comprisii serie of 
pockets for individual records, whereby eacl 
pocket may be marked so that the record 
may be quickly loented 





Prime Movers and Their Accessories 


ENGINE PISTON 7. \ DRUERGGER 
515 No. 9th St., Boise, Idaho. Among the 
objects of the invention is to provide a lubri 
cating syster for internal combustion en 
gines and particularly i piston construe 
tion to effect a predetermined distribution of 
oil within a evlinder \ purpose 1 to pro 
vide one or more channels on the inner side 
of the piston which are formed to catch the 
oil as it is thrown into one side of the eyl 
inder and to deliver the ime to the opposite 


side thereby effecting a proper distribution 
and preventing uneven wear. 


N. J lhe invention aims more particularly 
n apparatus serving to operate valves of 
internal combustion engines with a view to 
irvil the p er of the engi: An object 
is to provide means for operating the motor 
with tl t t economy where a relatively 


| amount of power is required, but when 


ece ry it will be possible to increase the 
power to such an extent as to develop the 
iaximum eflicieney from the motor 
AUXILIARY AIR INTAKE FOR IN 
TERNAL COMBUSTION ENGINES.—J 
Bacon, 1839 W. 36th St.. Los Angeles, Cal 
The invention h reference more particu 
larly to an automatically operated auxiliary 
ir intake which is applicable to the intake 
manifold of engines between the charge 
forming «le ce and the engine It is the 
purpose f this vention to so construct 
the device that the engine may be operated 
w ! en miecal saving of fuel 
ENGINE TESTER I. MoONTILIVO, ¢/o 
Wm. I Thompson, 314 San Benito St., 
Hollister, Cal The invention relates par 
ticularly to a manually manipulated device 
r use in testi the ignition system of 
internal combustion engines through the 
medium of short cireuiting the spark plugs 
The object is to provide a device which may 


be manipulated with convenience, which is 

simple and practical, and at the same time 

so constructed that it may be used to test 

engines of various types regardless of the 

umber of eylinders or the relative position 
spark plugs. (See Fig. 6.) 





Railways and Their Accessories 
STATION INDICATOR.—C. M. Gra- 
vATT, 322 Haywood Bldg., Asheville, N. C. 
An object of the invention is to provide an 
operate | and controlled indieator 
the 


electrically 


ipted to be positioned in end or ends 


ear, and which will indieate to the 

| engers the stations as they are approach 
ime, thus relieving the conductor 

i f the necessity of ealling out 

the nd to prevent the misunder 
stand ch ealls \ further object is 
to provide meat by whiel ll of the indi 
cators in t ears of the train can be simul- 


taneously 

RAILROAD 
TION P 
st., 


operated 
CONSTRUC 
219 N. Buttrick 


general object of | 


TRACK 
SAMPSON, 
Ill, The 


HH. 
Waukegan, 


portionate to the increase or 
ure. \ 
which 
with standard 
will be readily 
adjustment or 


further 
may be 


train-pipe 
provide a 


press 
readily 
fluid 


plied In connection pres 


sure brakes and 
tor 

TRAIN STOP.—G. P. Horan, 12 
St.. Rutland, Vt This 


irly relates to means 


purposes of repair. 

Madi- 
Invention 
for automati 
the stopping of a train if it 


rticul: 
eally 


attempts to pass a danger signal. <A 


causing 


the 
train, 


provide means for opening 
air line of the air-brake system of a 
to automatically apply the 
the vehicle if it attempts to 
signal 


object is to 


brakes and 
the 


so as 


stop 


pass 





Pertaining to Recreation 


VEHICLE.—H. J. Leacnu, address 
French, Mount Carmel, IIL. 
objects of the invention is te 
more particularly 
vehicle, in- 
ars, levers, 
varying of 
conforming 
to the es- 


TOY 
Howard IP. 
\mong the 
provide a child's vehicle, 
in the of an automotive 
eluding a means, ge 
and for 
and movement, 


nature 
propelling 
certain mechanism 
rearward 


ete., 
speed 
in general characteristies at least 
sential levers of an actual auto- 
motive vehicle 

GAME.—F.. H. ANpeERsoN, 35 Bell Ave., 
Paterson, N. J. The invention relates to a 
primary object of which is to pro- 
vide a the par 
ticipants to indulge in physical exercise, and 
it the same time quickening their faculties 
The device consists in providing a number 
; and serving to 
same to be thrown the air to 
the players 
AND TOY VEHICLE.—T. I 
Kroon and L. F. Caumonr, address L. F. 
Caumont, 98 3d Ave., New York, N. Y. 


The invention has for its object the con- 


operating 


oO 
i) 


game, the 


recreation, serving to cause 


eause 


be 


means 
into 


of projectiles 
the 
caught by 

SEESAW 


> 
>. 
, 


struction of a toy which will act as a vehicle 


for transperting one or more children, and 
at the same time acting as an amusement 
device Another object is to provide a ve 
hicle with a seesaw or walking beam mem- 
ber arranged to propel the vehicle by the 
children while riding. The device is so 
constructed that it may be readily folded 
into a small space when not in use. The 
device is illustrated in sectional elevation in 
Fig. 7. 


building up of 
object is to 


aceessible 


more 


further 


Rappick, 698 
Mission Calif. The 
principal object of the invention is to pre 


WHEEL 


St., 


LOCK.—D. J. 


San Francisco, 


vide a chock or the like capable of being 
locked to an automobile wheel to prevent 
theft, and which is locked to the wheel in 


such a manner that it can not be manually 
or otherwise turned around or twisted upon 
the wheel. Another object is to render the 
device adjustable so that it may be used on 
any size wheel. The device is light and neat 
in appearance and easy to manipulate. 

PNEUMATIC TIRE.—C. F. A. Gray, 
16 Richmond Montreal, Canada. 
The invention has particular reference to 
that type of pneumatic tire cover or shoe 
wherein an inner careass or casing is located 
the air container and the outer 
and in which the outer easing is 
relieved of the greater of the internal strain 
exerted by the inner tube when inflated 
Among the objects is to provide a tire cover 
or two separate carcasses 
and an interposed resilient to sus 
tain the inflating force of the inner tube. 

REINFORCING PLATE FOR AUTO 
MOBILE BUMPERS.—H. Bernsen, 306 
Em. 38th St., New York, N. Y. An object 
of the invention is to provide a simple and 
strong device adapted for use with autome 
bile bumpers for the purpose of eliminating 
the tendency of bumpers to break along 
those portions which are adapted to & 
attached to the body or frame of the aut 
Another object is to provide a Tt 
inforeing plate to permit the required 
strength, at the same time permitting ® 
ready adjustment of the bumper. 

AUTOMOBILE DOOR LATCH.—D. B 
Lauzon, 4048 No. Le Claire, Chicago, Ill. 
The invention has special reference to a door 
latch for automobiles, the principal object 
being to do away with the side motion 
pushing the latch to open it, thus permitting 
the opening of the door with one motion 
from the outside or the inside of the a 
The invention further contemplates @ con- 
struction which obviates the protrading 
handle, which necessitates two distinet M& 
tions in the opening of the door. 

POWER STEERING DEVICE FOR 
TRACTORS.—-O. L. Lewts, 336 W. 6btt 
| St., Chicago, Tl. The object of the inve® 
| tion is to dispense with the actual labor 


Square, 


between 


casing, 


shoe possessing 


cushion 


mobile. 
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involved in the manual manipulation of the | 


ordinary steering arrangement, which, par- 
‘oularly in large, heavy tractors and upon 
oon ‘ground, is fatiguing to the operator. 
\ further object is the provision of a steer- 
ing device which may be controlled by means 
of flexible lines from the operator's station 
either on the tractor itself or upon a trailing 
vehicle drawn ther by. 

MOTOR VEHICLE AXLE.—A. Mt ENK, 
490 24th St., Oakland, Cal. This Invention 


relates generally to axles for motor vehicles | 


but has reference more particularly to a 
rear axle and mounting therefor which is 
especially applicable to withstand the hard 
usage in motor stages, trucks and other such 
yehicles which carry heavy y loads. An object 
is to supply an anti-friction 
form of a double row of ball bearings prop- 
erly confined in a race. (See Fig. 8.) 
HEADLIGHT.—E. G. SyYLvester, c/o 
Model Sanitary Barber Shop, Honolulu, 
Territory of Hawaii. This invention has 
for its object to provide a device of the 
character specified, especially adapted for 
motor vehicles, wherein the lamp is so 
mounted and connected with the body of the 
yehicle that it may be moved toward or 
from the vehicle and may be turned with 
respect to its support to permit the lamp 
to be adjusted in any position. 
THEFT - PREVENTING 
MENT FOR STEERING WHEELS.—E. 
T. TupEN, West Concord, Minn. This in- 
vention relates to an attachment for prevent- 
ing the manipulation of the steering wheel 
and throttle lever of an automobile. 
prises a casing formed of suitable metal and 
of such a contour as to completely house a 
steering wheel. The attachment being in 
semicircular sections, the smaller section 
may be folded into the larger, with the chain 
and other parts of the device, for convenient 
storage when not in use. (See Fig. 9.) 
DEADLOCK FOR END DROP-GATES. 
—C, C. BREAKFIELD, c/o Jesse B. Boyd, 
Allensville, Ky. The object of the invention 
is to provide a simple, inexpensive and easily 
operated lock which will hold the end gate 
in closed position without danger of acci- 
dental release, and which may be easily re- 
leased when desired to permit the gate to 
drop into open position. A further object is 
to provide a folding rack which may be used 
with an ordinary bed of a wagon body. 
SHOCK-ABSORBER FOR AUTOMO- 


device in the | 


ATTACH- | 





SCIENTIFIC 


by an occupant, preferably the driver, for 
conveniently indicating an execution of a 
right or left hand turn or stop. The pri- 
mary object is to provide an indicator which 
will comply with the universal signal regu- 
lations. 

DIRIGIBLE HEADLIGHT.—G. W. J. 
CRABB and FE. J. RENNIE, 16 Munn Ave., 
Orange, N. J. One of the principal objects 
of this invention is to provide means for 
dirigibly associating a headlight with a ve- 


tion of the headlight to a minimum. An- 
other object is the provision of means by 
which the headlights are turned an equal 
degree in order to maintain the concentration 
of the rays. 
as to be applicable to vehicles of various 
sizes. 

SPRING MOUNT FOR VEHICLES.— 
H. B. Bacon, 418% 3rd St., Virginia, Minn. 
An object of the invention is to provide a 
spring mount having means for obtaining a 
maximum resiliency with a minimum oscil- 
latory movement of the frame of the vehicle 
to which applied relative to the axles of the 
same. A further object is to provide a de- 
vice designed to operatively connect the side | 
frame members of the vehicle with the axles 
without the necessity of making extensive 
changes in the construction of the vehicle. | 

ORE CAR.—A. Roy, Box 222, R. F. D. 
No. 2, Huntington, N. Y. The invention 


hicle in such a way as to reduce the vibra- | 


The lights may be adjusted so 


AMERICAN 


Y. The general object of the invention is 


to provide a rotary jack for use in connec- 
tion with automobile wheels to be applied 
over the tire casing to constitute applied 
tread and having an eccentrically disposed 
auxiliary tread to act as a jack, whereby 
the device, in addition to its usefulness as a 
jack, may function as an ordinary 
when applied over the casing of a deflated 
tire that the vehicle may run without dam- 
aging the same. 

VEHICLE DRIVE—E. S. Mitier, Mas- 
sillon, Ohio. An object of the invention is 
to provide a vehicle with a propelling means 
consisting of an endless belt mounted upon 
pulleys and driven by one or more of said 
pulleys, said belt contacting with the outer 
| surface or periphery of the wheel and caus- 
| ing the wheel to be turned by the frictional 
engagement of the belt therewith. 
| object is to provide a vehicle wheel consist- 
|ing of a pneumatic ball or spherical member 
comprising a pneumatie cushion and operated 
| by contact of an endless belt. 











Designs 
DESIGN FOR A HAIR FRINGE.—M. 
MULLER, address Wm. Kaufman, 1482 


Broadway, New York, N. Y. 

DESIGN FOR AN AUTOMOBILE.—J. 
M. KAWANAMI, 8 Shima Tract, c/o C. M. 
B. Co., Stockton, Calif. 


tread | 


A further | 


It com- | 


aims to provide a ear of this nature, the} DESIGNS FOR A POWDER CON- 
body of which is hinged in connection with) TAINER OR SIMILAR RECEPTACLE.— 
its truck and is provided with a normally|C. S. HumpHrey, c/o Manhattan Can Co., 
upstanding shovel extension at its front end| Bush Terminal Bldg., No: 10, Brooklyn, N. 














BILES.—F. Sackett, 3511 Genesee St., 
Kansas City, Mo. Among the objects of the 
invention is to provide a _shock-absorber 
which can be applied to an automobile of a 
well-known type without any changes to the 
latter and without the use of special tools. 
A further object is to provide means for pre- 
venting “side sway” of the body of the ve- 
hice and for resiliently dissipating the 
shocks and jars and checking the rebound 
without impairing the efficiency of the 
springs ordinarily installed. 


DOOR FOR AUTOMOBILES.—J. J. 
McGume, 21 Sherman Ave., Yonkers, N. Y. 
An object is to provide a door of the glass 
panel extension or window type, arranged to 
permit of folding the window within the door 
whenever it is desired to convert the auto- 
mobile body from an open to a closed one, 
and to allow of raising or lowering the win- 
dow to suit the occupant. Another object 
is to provide a window that is self-contained 
in the door and is adapted to be moved in 
guideways forming part of the door itself. 

AUTOMOBILE LOCK.—S. B. Crayton, | 
482 Church St., Greensboro, N. C. The in- 
vention relates to locking devices for pre- 
venting the surreptitious use of automobiles. 
A purpose is the provision of a locking de- 
viee which is adapted to lock the steering 
gear in such manner that upon unauthorized 
movement the vehicle will be caused to travel 
man unchangeable direction. The device is 
simple, inexpensive and adapted to steering 
sears of the standard construction. 

SPRING WHEEL.—A. F. McGrarn, 381 
E. 166th St., New York, N. Y. The general 
object of the invention is to provide a wheel 
of the indicated type improved in various 
Particulars with respect to the arrangement 
and form of the resilient spokes and springs, 
whereby to provide for yielding of the wheel 
rim relatively to the hub portion. The de- 
vice is characterized by strength and sim-| 
Dlicity as well as convenience of assemblage. 

DIRECTION INDICATOR. — E. F. 
Kiessuix, P. ©. Box 557, Oakland, Calif. 
Re object of this invention is to provide a| 
direction indicator of the semaphore type for | 
use on motor vehicles. The device may be | 
Mounted upon the vehicle and manipulated 


| the ignition circuit. 








Fig. 8. Rear axle for automotive vehicle de- 
signed by its inventor, A. Muenk, to better | 
withstand frictional wear 


Theft-preventive attachment for the 
steering wheel, the invention of E. T. Tilden 


Fig. 9. 





so that when the body is tilted to vertical 
position the shovel and the body act as a 
scoop in order to provide for self-filling of 
the car by simply forcing its shovel extension 
into an ore pile. 

FOUR-WHEEL DRIVE.—R. D. Smita 
and A. CHRISTOPHERSON, c/o G. O. MeMe- 
nimey, Craigmont, Idaho. The primary ob- 
ject is to provide a simple four-wheel drive 
structure by which, in addition to furnishing 
traction through the rear wheels, the front 
wheels may also be used for driving purposes, 
as well as steering purposes, and will allow 
the necessary rocking and swinging or turn 
ing movements to compensate for unevenness 
in the road surfaces, while the driving parts 
are so constructed and arranged as to be 
driven from a common motor. 

AUTO ATTACHMENT.—F. C. MILEs, 
20171%4 J St., Sacramento, Calif. The inven- 
tion relates more particularly to Ford auto- 
mobiles. Its object is to provide a bearing 
means for the rear axle housing of the same. 
A further object is to take the weight of the 
housing from the axle altogether and have 
it supported by the wheel through the medi- 
um of the brake-drum, so that the only work 
to be done by the axle is that of rotating the 
wheel. This special attachment replaces the 
roller bearing and roller bearing sleeve 
found between the axle and its housing in 
Ford cars as now constructed. 

SWITCH.—A. H. Perry, DeWitt, Ark. 
The invention relates to a device for use on 
automobiles whereby to control the ignition 
circuit by the angle assumed by the vehicle 


}in ascending or descending unusual grades. 


Among the objects is to provide means 
whereby the movement by gravity of a suit- 


lable graded device may operate to control 


A further object is to 
provide a device which may be adjusted to} 
operate whenever the vehicle may assume 
any predetermined angle. 

ROTARY JACK FOR VEHICLES.—F. 
B. Ursano, 16 E. 47th St., New York, N. 


Y. The inventor has been granted patents 
on twelve ornamental designs for powder 
containers, comprising upper bodies~ of cir- 
cular, oval, or elliptical formation, and lower 


bodies, triangular, oval, sector-shape, or 
square. 
DESIGN FOR A DOLL.—Rvurn UH. 


Usuer, 44 Hanson Place, Brooklyn, N. Y. 

DESIGN FOR A POWDER-CONTAIN- 
ER OR SIMILAR RECEPTACLE.-—C. S. 
HumMpurey, c/o Manhattan Can Co., Bush 
Terminal Bldg., No. 10, Brooklyn, N. Y. 

DESIGN FOR A TEXTILE FABRIC.— 
W. W. Mayer, 104 Walker St., New York, 
NE. 

DESIGN FOR A HANDLE FOR 
TRAYS OR SIMILAR ARTICLES.—A. 
Barcuorr, c/o Eastern Metal Spinning Co., 
467 Greenwich St., New York, N. Y. 

DESIGN FOR A STONE SETTING.— 
A. Frank, 88 Nassau St., New York, N. Y. 

DESIGN FOR A RIBBON CLASP.—S. 
BrRuNeER, 64 Fulton St., New York, N. Y. 











We wish to call attention to the fact that 
we are in a position to render competent serv- | 
ices in every branch of patent or trade-mark 


work. Our staff is composed of mechanical, 
electrical and chemical experts, thoroughly | 
trained to prepare and prosecute all patent | 


applications, irrespective of the complex nature 
of the subject-matter involved, or of the} 
specialized, technical or scientific knowledge 
required therefor. 

We also have associates throughout the 
world, who assist in the prosecution of patent | 
and trade-mark applications filed in all coun- 
tries foreign to the United States. 

MUNN & CO., Solicitors of Patents 
Woolworth Building, NEW YORK 
Tower Building, CHICAGO, ILL. 


Scientific American Bldg., WASHINGTON, D. C. 
Hobart Building, SAN FRANCISCO, CAL. | 
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| Miscellaneous Notes 


Cat-Skins for Faceache.—Cat-skins 
have long been sold by French pharmacies as 
a sovereign remedy for faceache, and puss 
brings a much higher price since the war. 

Pushball Played with Fire Hose.—At a 
British carnival in aid of a local hospital a 
new variation of pushball was greatly en- 
joyed. Opposing teams of firemen directed 
streams of water against the ball. It is to 
be hoped that the spectators wore waterproof 
clothing. 

For Better Packing.—Last November 
was “Perfect Package Month,” during which 
| railroads, steamship lines and express com- 
panies united in an attempt to impress upon 
the shipping public the need for good pack- 
ing and the way in which it would improve 
the transportation service of the country. 

The Passing of the Moat.—The ancient 
moat, though picturesque, breeds disease. 
The big ditch around the Tower of London 
| has long been drained; now the Bishop of 


| 





-| London has filled up the moat at Fulham 


| Palace, arousing the indignation of the So- 
| ciety for the Protection of Ancient Buildings. 
| Heligoland’s Transformation.—When a 
| syndicate of American and German eapital- 
ists finish waving the magie wand over Heli- 
goland, the former grim wasps’ nest will as- 
“rewr the aspect of a most attractive bathing 





resort, with a winter hotel, and a casino 
offering every facility for polite gambling. 
It is intended that Monte Carlo shall feel 
the competition. 


Friends in London.—The stranger in 
London may now go to any one of 750 
friends for comfort and advice. The Gen- 
eral Omnibus Company has stationed an in- 
spector at each important traffic center, who 
is especially trained to give any information 
regarding the way to get about the city. 
Look for the dark blue serge uniform and 


| the cap badge with the initials “L. G. O. C.” 
| 


On the Track of Treasure-Trove.—An 
old parchment in Italian bas been found at 
Bisceglie, in the Province of Bari, Italy, 
telling of buried treasure supposed to have 
been hidden by a Roman matron at the ap- 
proach of Hannibal’s troops in 216 B.C. 
The treasure is particularized as consisting 
| of 170 costly vases filled with gold and silver 
coins, antique works of art, jewels and 
pearls. The engraved stone indicating the 
place of concealment is said already to have 
been found. 

An International Language.—Our rep- 
resentatives before the International Re 
search Council in 1919 urged the desirability 
of publishing an international abstract jour- 
nal of chemical literature. Language was 
the stumbling-block. A committee of investi- 
gation recently reported to the British Asso- 
ciation. They had considered three types: 
(1) A dead language, as Latin; (2) A na- 
tional language, as English; (3) An invented 
language, like Ido or Esperanto. Their con 
clusions were that Latin is too diffieult; that 
the adoption of any national language would 
confer undue advantages and excite jealousy ; 
and that therefore an invented language 
would be best. 

Historic Trees.—Among trees recently 
nominated for the Hall of Fame for Trees 
by the American Forestry Association is the 
“Witness Tree” of the Donegal Presbyterian 
Chureh, in Pennsylvania. Its history is 
known for the past 200 years. Two others 
are an oak and a willow associated with 
George Washington, the first on the Hamp- 
ton plantation, South Carolina, where Wash- 
ington visited and admired it, the second at 
Constantine, Mich., grown from cuttings 
from the large weeping willow over the tomb 
at Mount Vernon. Another nomination is 
the Lewis Cass elm at Elyria, Ohio. This 
is probably the oldest, for it has stood for at 
least 250 years. 





Foreign Commercial Laws.—The De- 
partment of Commerce is compiling a com- 
prehensive survey of commercial laws in for 
eign countries. Some years ago a partial 
investigation of a similar nature resulted in 
the publication of a few monographs dealing 
with certain countries. The present plan 


| goes far beyond this, and will have a topical 


arrangement. The subdivisions are: (1) 
General laws on the conduct of business; 
(2) Agency laws; (3) Sales contracts; (4) 
Bankruptcy laws and practice; (5) Bills of 
exchange; and (6) Commercial litigation, 
court procedure, ete. Far from having the 
object of eliminating the lawyer it will, on 
the contrary, place valuable data at his dis- 
posal, enabling him to serve his clients with 
greater efficiency, 
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Timken Bear 


Abbott & 
Downing 

Models A, AX 
Front Wheels 
Rear Wheels 
Transmission 
Worm Shaft 
Differential 


Models 1 
Front Wheels 
Rear Wheels 


Steering Pivot 
Transmission 
Worm Shaft 
Differential 


Acason 
ane is R it, B 

ot 
mt... Wheels 
Worm Shaft 
Differential 
Models H 2t 
L 3u4t. M St 
Front Wheels 
Rear Wheels 
Steering Pivot 
Worm Shaft 
Differential 


Ace 
Mi peate I t 


F one Wheels 

ear Wheels 
Worm Shaft 
Differential 


Acme 
Models G %%t 
Bit, F 14 
Aidt A 
2%t, C 3% 
E St 
Front Wheels 
Rear Wheels 
Worm Shaft 
Differential 


Ahrens-Fox 
Models J, K,1 
M,N, P 


Front Wheels 
Rear Wheels 
Steering Pivot 


Ajax 

Model It 
Front Wheels 
Rear Wheels 
Worm Shaft 
Differential 


All-American 
{ll Models 
Front Wheels 
Rear Wheels 
Pinion Shaft 
Differential 


Ambassador 
All Models 
Front Wheels 
Rear Wheels 
Steering Pivot 
Transmission 
Pinion Shaft 
Differential 


American 

La France 
All Models 
Front Wheels 
Rear Wheels 


Apex 

Model I 
Front Wheels 
Pinion Shaft 
Differential 
Models D. G 
Front Wheels 
Rear Wheels 
Pinion Shaft 
Differential 


Appersen 
All Models 
Front Wheels 
Rear Wheels 
Transmission 
Pinion Shaft 


Armleder 
Model 20 it 
Front Wheels 
Rear Wheels 
Worm Shaft 
Differential 
Models HW 
2%, KW 
3M 
Front Wheels 
Rear Wheels 
Transmission 
Worm Shaft 
Differential 


Atlas 
Model 21 
Front Wheels 


Atterbury 
“re Pp 0.R 


Front Wheels 
Rear Wheels 
Worm Shaft 
Differential 
Models C a 

148 7 DX 

? t ai St 
Front Wheels 
Rear Wheels 
Steering Pivot 
lransmission 
Worm Shaft 
Differential 


Auburn 

{ll Model 
Front Wheels 
Differential 


Autocar 
Models XXI I 
and G 
Front Wheels 
Rear Wheels 
Pinion Shaft 
Transmission 
Differential 
Jack Shaft 
Models XXVI 
I and B 
Front Wheels 
Rear Wheels 
Pinion Shaft 
Differential 
Jack Shaft 
Model 2t 
Rear Wheels 
Pinion Shaft 
Differential 
Reduct’n Shaft 


Available 
Models H 2\4t 
H 3\%4t. H St 
Front Wheels 
Rear Wheels 
Transmission 
Worm Shaft 
Differential 


Avery 

Rear Wheels 
Pinion Shaft 
Differential 


Beck 


4 vw 


Fron t Wheels 


Beggs 

{11 Mode 
Front Wheels 
Rear Wheels 
Pinion Shaft 
Differential 


Bessemer 
Model G It 
Front Wheels 
Rear Wheels 
Pinion Shaft 
Differential 


Models H-2 
]' t J22M0 
K-2 44 


Front Wheels 
Transmission 
Pinion Shaft 
Differential 


Bethlehem 
Model 1%4t 
Front Wheels 
Rear Wheels 
Pinion Shaft 
Differential 
Models 2\%t 
and 34 
Pinion Shaft 
Differential 


Big 4 
ll Models 

Front Wheels 
Rear Wheels 
Steering Pivot 
Transmission 
Worm Shaft 
Differential 


Bour-Davis 
All Models 
Front Wheels 
Differential 


Brewster 
Model ¢ 

Front Wheels 
Rear Wheels 


Brinton 

Model F 

Front Wheels 
Rear Wheels 
Steering Pivot 
Transmission 
Worm Shaft 
Differential 


Brockway 
Model S-4 1% 
Transmission 


Models K-5 
2%, R-4 
3%t, T-4 
St 


Front Wheels 
Rear Wheels 
Steering Pivot 
Transmission 
Worm Shaft 
Differential 


Buick 
{li Model 
Diffe rential 


Cadillac 

Type 61 

Front Wheels 
Rear Wheels 
Steering Pivot 
Pinion Shaft 
Differential 


Case 
ruck 
Front Wheels 
Pinion Shaft 
Differential 


Chandler 
{ll Models 
Front Wheels 
Pinion Shaft 
Differential 


a 
Model y 
Front ‘Wheels 
Model It 
Front Wheels 


Chicago 
Models I'\at 
( , ’ 
i4%4t, D St 
Front Wheels 
Rear Wheels 
Steering Pivot 
Transmission 
Worm Shaft 
Differential 


Cleveland 
{ll Models 
Front Wheels 
Rear Wheels 
Pinion Shaft 
Differential 


Clydesdale 

Model 42 Isat 
Front Wheels 
Rear Wheels 
Worm Shaft 
Differential 
Models 18, 20 

65. 90. 120 

Front Wheels 
Rear Wheels 
Steering Pivot 
Transmission 
Worm Shaft 
Differential 


Collier 

Models 19, 22 
Front Wheels 
Rear Wheels 
Steering Pivot 
Worm Shaft 
Differential 


Columbia 
{ll Models 
Front Wheels 
Rear Wheels 
Pinion Shaft 
Differential 


Columbia 
Truck 

Vodels F. G 

Front Wheels 


Commerce 

111 Models 

Front Wheels 
Rear Wheels 
Transmission 
Pinion Shaft 
Differential 


Commercial 
fodels BR-1 
BR.2, BR4 
AK-7, AK-10 

Front Wheels 

Rear Wheels 


Corbitt 
Models A, B, 
. »s 
Transmission 


Crawford 

Model 22-6-40 
Front Wheels 
Rear Wheels 
Transmission 
Pinion Shaft 
Differential 


Crow-Elkhart 
All Models 
Front Wheels 
Rear Wheels 


Cunningham 
{ll Models 
Front Wheels 
Rear Wheels 
Steering Pivot 
Transmission 
Pinion Shaft 
Differential 


Daniels 
k ront Wheels 
Rear Wheels 
Steering Pivot 
Pinion Shaft 
Differential 


Dart 
del M 2%t 
one Wheels 
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Defiance 

Model D 1%4t 
Rear Wheels 
Pinion Shaft 
Differential 


Model E 2t 
Pinion Shaft 
Differential 


Denby 

Models 33, 134 
Front Wheels 
Model 25 


Front Wheels 
Steering Pivot 


Steering Pivot 
Transmission 
Worm Shaft 
Differential 


Dixie Flyer 
ill Models 
Front Wheels 
Rear Wheels 


Doane 

Model 3%t 
Transmission 
Models 2%4t, 6t 
Front Wheels 
Rear Wheels 
Pinion Shaft 
Differential 


Pinion Shaft 
Differential 


Dort 

17 Series 
Front Wheels 
Pinion Shaft 


Driggs 

All Models 
Front Wheels 
Rear Wheels 
Differential 


Duesenberg 
{il Models 
Transmission 


Durant 


Model 4-Cyl 
Front Wheels 


Essex 

{ll Models 
Front Wheels 
Rear Wheels 
Pinion Shaft 
Differential 


Eugol 

Speed Trucks 
Front Wheels 
Rear Wheels 
Transmission 
Pinion Shaft 
Differential 


Fageol 
Model 1 
Transmission 
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Differe ntial 
Model W 33 


Transmission 


Davis 

Models 61, 62 
63 64 65 
66, 67 

Pront Wheels 

Rear Wheels 

Pinion Shaft 

Differential 


Day-Elder 
Model F 3%t, 
E 5t 


Transmission 


De Martini 
{ll Models 
Transmission 


Dependable 

Models C 1\%4t 
E 21 4t 

Front Wheels 


Detroit Electric 
All Models 
Front Wheels 
Rear Wheels 


Diamond T 
All Models 
Front Wheels 
Rear Wheels 


Dodge Brothers 
All Models 

Front Wheels 
Rear Wheels 
Pinion Shaft 
Differential 


Dorris 
Model 6-80 
Passenger 
Front Wheels 
Rear Wheels 
Pinion Shaft 
Differential 
Models K-4 2t, 
K-7 3Mt 

Front Wheels 
Rear Wheels 


Rear Wheels 
Model 6-Cyl 

Front Wheels 
Rear Wheels 
Pinion Shaft 
Differential 


Earl 


111 Models 
Front Wheels 


Elear 

All Models 
Front Wheels 
Rear Wheels 
Differential 


Model 2t 

Front Wheels 
Rear Wheels 
Transmission 
Worm Shaft 
Differential 
Models 3%4t, 5t 
Front Wheels 
Rear Wheels 
Steering Pivot 
Transmission 
Worm Shaft 
Differential 


Federal 

Models It, 1y%t, 
2t, St 

Front Wheels 


Rear Wheels 
Worm Shaft 
Differential 


Model WE 3\4t 
Front Wheels 
Rear Wheels 
Steering Pivot 
Worm Shaft 
Differential 


Fifth Ave. Bus 
Models A, L 

Front Wheels 
Rear Wheels 
Transmission 


Ford 
All Models 
Front Wheels 


Forster 

111 Models 
Front Wheels 
Rear Wheels 
Pinion Shaft 
Differential- 


Fox 

All Models 
Front Wheels 
Rear Wheels 
Pinion Shaft 
Differential 


Fulton 


All Models 
Front Wheels 


Gardner 
Model G 
Front Wheels 
Pinion Shaft 


Garford 

Model 150-A, 
Front Wheels 
Rear Wheels 


Model 25-B, 
Front Wheels 
Rear Wheels 
Transmission 
Worm Shaft 
Differential 


Models 15, 68- 
D, 70-H and 
77-D 

Front Wheels 

Rear Wheels 

Steering Pivot 

Transmission 

Worm Shaft 


Differential 

Gary 

Models F It 
I 1%t, J 
2M%t, Motor 
Bus, Farm 
Special, K 
34t, M 5t 


Front Wheels 
Rear Wheels 
Steering Pivot 
Worm Shaft 
Differential 


GMC 
Models K - 41, 
K-71, K-101 


Front Wheels 
Rear Wheels 
Steering Pivot 
Worm Shaft 
Differential 


Giant 
Models 15, 16 
and 17 

Front Wheels 
Rear Wheels 
Transmission 
Worm Shaft 
Differential 


Graham 
Model It 
Front Wheels 
Rear Wheels 
Pinion Shaft 
Differential 


Hahn 
Models It, 1¥t, 
2t, 24at, Mt 
and 5t 
Front Wheels 
Rear Wheels 
Steering Pivot 
Transmission 
Worm Shaft 
Differential 


Hall 
Models 1'4t, 2t, 
3¥t, St 


Front Wheels 
Rear Wheels 
Steering Pivot 
Transmission 
Worm Shaft 
Differential 


. 
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Hal-Fur 
Models B, (¢ 
Front Wheels 
Rear Wheels 
Transmission 
Steering Pivot 
Worm Shaft 
Differential 


Model D 

Front Wheels 
Rear Wheels 
Transmission 
Worm Shaft 
Differential 


Handley- 
Knight 

{ll Models 

Front Wheels 

Rear Wheels 

Pinion Shaft 

Differential 


Hanson 

All Models 
Front Wheels 
Rear Wheels 
Pinion Shaft 
Differential 


Hendrickson 
Models O Lyat, 
N yy M 
3%4t, k ‘St 
Front Wheels 
Rear Wheels 
Steering Pivot 
Worm Shaft 
Differential 


Holmes 

All Models 
Front Wheels 
Rear Wheels 
Steering Pivot 
Transmission 
Pinion Shaft 
Differential 


Hudson 
Super-Siz 
Front Wheels 
Rear Wheels 
Pinion Shaft 
Differential 


Huffman 
Model It 
Rear Wheels 
Pinion Shaft 
Differential 


Hupmobile 


All Models 
Front Wheels 


Independent 


All Models 
Front Wheels 


Indiana 
All Models 
Transmission 


International 

Model S “Xt 

Front Wheels 
Rear Wheels 
Pinion Shaft 
Differential 
Models It, 2t, 

3t, St 

Front Wheels 
Transmission 


Jackson 
Models 21-4 
and 6-38 
Front Wheels 
Rear Wheels 
Differential 


Jordan 

All Models 
Front Wheels 
Rear Wheels 
Pinion Shaft 
Differential 


Jumbo 

Models 25, 30 
Front Wheels 
Model 35 
Transmission 


Kalamazoo 
Models 
and G-2 


Front Wheels 


G-1 


Kelsey 
All Models 
Rear Wheels 


Kelly- 
Springfield 
Model K-31 
Front Wheels 
Rear Wheels 


ings 


Models K «32, 
K-34 


Front Wheels 
Rear Wheels 
Worm Shaft 
Differentia} 
Model K.35 

Front Wheels 
Rear Wheels 
Steering Pivot 


i 4 K . 36, 


wena Wheels 
Steering Pivot 
Worm Shaft 
Differential 


Models K - 46, 
K-45, K. 50, 
K-60 

Front Wheels 

Rear Wheels 

Differential 

Sprocket Shaft 


King-Zeitler 
Models 1¥4t, 2t, 


and 2%4t 
Front Wheels 


Rear Wheels 
Steering Pivot 
Transmission 
W orm Shaft 
Differential 


Kissel 
Custom Built 6 
Front Wheels 
Rear Wheels 
Pinion Shaft 
Differential 
Freighter 
Front Wheels 
Rear Wheels 
Steering Pivot 
W orm Shaft 
Differential 


Kleiber 
Models ¥%t, lt, 
1M%4t 


Front Wheels 
Rear Wheels 
Transmission 
W orm Shaft 
Differential 
Models 2t, 2%4t, 
Zt, St 
Front Wheels 
Rear Wheels 
Steering Pivot 
Transmission 
Worm Shaft 
Differential 


Koehler 

Model D 1¥%t 
Front 

Model M 1% 
Front Wheels 
Rear Wheels 
Transmission 
Worm Shaft 
Differential 


Lafayette 

Model 134 

Front Wheels 
Rear Wheels 
Steering Pivot 
Pinion Shaft 
Differential 


Lansden 

All Models 
Front Wheels 
Rear Wheels 
Pinion Shaft 
Differential 
Sprocket S$} 


Larrabee 
Models K, L,U 
Transmission 
Mode 1 x. 2 
Transmission 
Differential 


Leach 

All Models 
Front 

Rear Wheels 
Steering P 
Pinion Shaft 
Differential 


Liberty 

All Models 
Front 

Rear Wheels 
Pinion Shaft 
Differential 


Lincoln 

All Models 
Front 

Rear Wheels 
Steering 
Pinion Shaft 
Differential 
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—Where and Why 


LMC 


ode! 
Model Wheels 


Locomobile 
Model N-48 
Front Wheels 
Steering Pivot 
Models B-2 


BB-2 
Front Wheels 
Rear Wheels 
Steering Pivot 


Luedinghaus 

os ¥ 1t, 1¥t, 
2t, 2Y%at 

Front Wheels 


Luverne 

Model Express 
Rear Wheels 
Pinion Shaft 
Differential 


Maccar 
Medels £, H, 


oe Wheels 
Rear Wheels 
Steering Pivot 
Transmission 
Worm Shaft 
Differential 
Models L, L-2 
Front Wheels 
Rear Wheels 
Transmission 
Worm Shaft 
Differential 


MacDonald 
Model A 
Front Wheels 
Rear Wheels 
Differential 
Model B 
Front Wheels 
Rear Wheels 
Worm Shaft 
Differential 
Sprocket Shaft 


Mact. 
Models 1vt, 2t, 


Front Wheels 
Rear Wheels 
Transmission 
Pinion Shaft 
Differential 
Motor Shaft 


Maibohm 
Model B 
Front Wheels 
Rear Wheels 


Marmorn 

All Models 
Front Wheels 
Steering Pivot 


Master 
Models A, AL, 
B, BL 


Front Wheels 
Rear Wheels 
Steering Pivot 
Transmission 
Worm Shaft 
Differential 
Models JW, W, 
ond WL 
Front Wheels 
Rear Wheels 
Steering Pivot 
Worm Shaft 
Differential 


Maxwell 

Model 1t Tr 
Front Wheels 
Rear Wheels 
Pinion Shaft 


McParlan 

All Models 

Front Wheels 
Rear Whe ls 
Steering Pivot 
Pinion Shaft 
Differential 


Menominee 
Models 
MT D, H, 


Front Wheels 
Models GJ 3 
Tont Wheels 
wd wheels 
rm aft 
Differential 


Metz 

All Models 
Front Wheels 
Rear Wheels 
Transmission 
Pinion Shaft 
Differential 


Mitchell 

All Models 
Front Wheels 
Rear Wheels 


Moon 
Models 6-48 
and 6-68 


Front Wheels 
Rear Wheels 
Transmission 
Pinion Shaft 
Differential 


Moreland 
Model 1¥t 
Front Wheels 
Rear Wheels 
Pinion Shaft 
Differential 
Models 2%t, 
3%, St 
Pinion Shaft 
Front Wheels 
Rear Wheels 
Steering Pivot 
Worm Shaft 
Differential 


Napoleon 
All Models 
Front Wheels 
Rear Wheels 
Pinion Shaft 
Differential 


Nash 

Model 2t Quad 
Front Wheels 
Rear Wheels 
Worm Shaft 
Differential 


National 
Model BB 
Transmission 


Nelson & 
LeMoon 
Model G 1%t 
Front Wheels 
Rear Wheels 
Transmission 
Worm Shaft 
Differential 
Models G 2¥at, 
G 3%4t, G St 
Front Wheels 
Rear Wheels 
Steering Pivot 
Transmission 
Worm Shaft 
Differential 


Netco 

Models 2t, 2¥at 
Front Wheels 
Rear Wheels 
Steering Pivot 
Transmission 
Worm Shaft 
Differential 


New York 

Model 2t 

Front Wheels 
Rear Wheels 
Steering Pivot 
Worm Shaft 
Differential 


Niles 

Model 2t 
Front Wheels 
Rear Wheels 
Steering Pivot 
Worm Shaft 
Differential 


Noma 

All Models 
Front Wheels 
Rear Wheels 
Pinion Shaft 
Differential 


Ogden 

All Models 
Front Wheels 
Rear Wheels 
Transmission 
Pinion Shaft 
Differential 


Old Reliable 


Model L 7t 


Transmission 
Rear Wheels 


Oldsmobile 

Passenger Car 

Differential 

Models %t and 
lt Tr 


Front Wheels 
Rear Wheels 
Pinion Shaft 
Differential 


Oneida 

Model E-9 5t 
Front Wheels 
Rear Wheels 
Steering Pivot 
Worm Shaft 
Differential 
2t Electric 
Front Wheels 


Oshkosh 
All Models 
Transmission 


Overland 
Model 4 


Front Wheels 
Differential 


Packard 
Single 6, Pass. 
Front Wheels 
Pinion Shaft 
Differential 
Twin 6, Pass. 
Front Wheels 
Models 2t, 3t, 
5t, 6t Tr 

Front Wheels 
Rear Wheels 


Paige 
Model 6-44 
Pass, 
Front Wheels 
Differential 
Model 6-66 
ass. 
Differential 
Mets 1 54-20 


a). or 
Model 51-18 
3¥at 
Front Wheels 
Rear Wheels 
Steering Pivot 
Transmission 
Worm Shaft 
Differential 
Model 52-19 
1yt 
Front Wheels 
Rear Wheels 
Transmission 
Worm Shaft 
Differential 


Pan American 
All Models 

Front Wheels 
Rear Wheels 
Steering Pivot 
Pinion Shaft 
Differential 


Parker 

Model E it 
Front Wheels 
Rear Wheels 
Transmission 
Worm Shaft 
Differential 


Models F-20 
2%t, J-20 


Front Wheels 
Rear Wheels 
Worm Shaft 
Differential 


Peerless 

All Models 
Front Wheels 
Pinion Shaft 
Differential 


Piedmont 
All Models 
Front Wheels 
Rear Wheels 
Pinion Shaft 
Differential 


Pierce-Arrow 

Models 32, 33, 
Front Wheels 
Rear Wheels 


Models 2t and 
5t Tr 


Front Wheels 
Rear Wheels 


Premier 

All Models 
Rear Wheels 
Front Wheels 
Steering Pivot 
Pinion Shaft 
Differential 


Premocar 
Model 6-40 


Front Wheels 
Rear Wheels 
Pinion Shaft 
Differential 


Quaker City 
Taxicab Models 
Front Wheels 


Rear Wheels 
Transmission 
Worm Shaft 
Differential 


Models 3¥t, 5t 
Front Wheels 
Rear Wheels 
Steering Pivot 
Transmission 
Worm Shaft 
Differential 


Rauch & Lang 
Model Electric 
Front Wheels 
Rear Wheels 


Republic 
Model 75 %t 
Front Wheels 
Models 10, 

10 E lt 
Front Wheels 
Rear Wheels 


Pinion Shaft 
Differential 


Models 11-X 

yt, 19 2u%t 
Front Wheels 
Pinion Shaft 
Differential 
Model 20 3%t 
Pinion Shaft 
Differential 


R & V Knight 
Model J 

Front Wheels 
Rear Wheels 
Steering Pivot 
Pinion Shaft 
Differential 


Rowe 
All Models 
Transmission 


Ruggles 
All Models 
Transmission 


Sandow 


Model Taxicab 
Front Wheels 


Steering Pivot 
Transmission 
Worm Shaft 
Differential 


Saxon Duplex 
All Models 
Front Wheels 


Sayers 

Model T 
Front Wheels 
Rear Wheels 
Pinion Shaft 
Differential 
Model S$ 
Front Wheels 
Rear Wheels 





A motor vehicle can be no better than its 
vital—its inside—parts 
Where you cannot see—inside the wheels, 
inside the transmission, inside the rear axle 
—the very vitals of your machine—you must 


be certain you have the best protection 
The manufacturers’ deliberate 


installation 


of Timken Tapered Roller Bearings, the 
dealers’ eager acceptance of them, the owners’ 
unprecedented satisfaction, show an universal 
pride in Timken Bearings because they 


—carry all loads; 


radial (up-down), thrust (side-end), resultant (combination) 


—at all speeds; 


often, in transmission and on pinions as high as3,000r p m 
—in simple mountings; 

with fewer parts, appreciably less weight, greater accessibility 
—with rare attention; 

your Path of Power is best protected against big repair bills 
And ultimately are restored, by simple ad- 
justment, after many thousands of miles* 
(when any type of bearing must be worn) 
to function as when new 


THE TIMKEN ROLLER BEARING CO 


CANTON, OHIO 


Timken Tapered Roller Bearings for Passenger Cars, Trucks, 


Trailers, Farm Implements, 


achinery, and Industrial Fo nd 


*Not even a half-notch adjustment of the Timken Tapered Roller 
Bearings on the pinion shaft was possible in a recent test car after 
83,000,000 revolutions 


TIMKEN 


Tapered 
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Rear Wheels 
Pinion Shaft 
Differential 


Ranger 
Model C 
Front Wheels 
Rear Wheels 
Worm Shaft 
Differential 


Ranier 

Models R-21 
Mt, It, 2 
2u4t 

Front Wheels 


Reliance 

All Models 
Front Wheels 
Rear Wheels 
Worm Shaft 
Differential 


Reo 

Passenger Car 
Front Wheels 
Pinion Shaft 
Differential 
Speed Wagon 
Front Wheels 
Rear Wheels 
Pinion Shxft 
Differential 


Revere 
All Models 
Transmission 


Rickenbacker 
All Models 
Transmission 


Roamer 

All Models 
Front Wheels 
Rear Wheels 
Pinion Shaft 
Differential 


Rear Wheels 
Steering Pivot 
Transmission 
Pinion Shaft 
Differential 


Models G It, 
CG 1¥%at and 
J 2ut 

Front Wheels 

Rear Wheels 

Steering Pivot 

Worm Shaft 

Differential 


Models M 3%4t 
and L 5t 
Front Wheels 
Rear Wheels 


Steering Pivot 
Worm Shaft 
Differential 


Schacht 

All Models 
Front Wheels 
Rear Wheels 


Schwartz 
Highway Exp 
Front Wheels 


Seagrave 
All Models 
Front Wheels 


Rear Wheels 
Steering Pivot 


Selden 

Model A 1¥%t 
Front Wheels 
Rear Wheels 
Transmission 
Worm Shaft 
Differential 


Models A 2%t, 

A 3\t, A St, 
Front Wheels 
Rear Wheels 
Steering Pivot 
Transmission 
Worm Shaft 
Differential 


Seneca 

All Modeis 
Front Wheels 
Rear Wheels 


Service 
All Models 


Front Wheels 
Rear Wheels 
Steéring Pivot 
Transmission 
Worm Shaft 
Differential 


Signal 
Models J, M 
and R 

Front Wheels 
Rear Wheels 
Steering Pivot 
Transmission 
Worm Shaft 
Differential 
Models H, NF 
Front Wheels 
Rear Wheels 
Transmission 
Worm Shaft 
Differential 


Singer 

All Models 
Front Wheels 
Rear Wheels 
Steering Pivot 
Worm Shaft 
Differential 


Standard 
Truck 
Models 76 2%t, 
66 3Y%t, 
Front Wheels 
Rear Wheels 
Steering Pivot 
Transmission 
Worm Shaft 
Differential 
Model K 1t 
Front Wheels 
Rear Wheels 
Transmission 
Worm Shaft 
Differential 


Stephens 

All Models 
Front Wheels 
Rear Wheels 
Pinion Shaft 
Differential 


Sterling 
Model 1%t 
Front Wheels 
Rear Wheels 
Transmission 
Worm Shaft 
Differential 


Models 2t, 2Vt 
Front Wheels 
Rear Wheels 
Steering Pivot 
i ransmission 
Worm Shaft 
Differential 


Models 3¥t, 5t 
Front Wheels 
Rear Wheels 
Steering Pivot 
Worm Shaft 
Differential 
Models 5t Ch., 
7M%at Ch. 


Front Wheels 
Rear Wheels 


Stoughton 
All Models 
Transmission 
Propeller Shaft 


Studebaker 
Light Six 
Front Wheels 
Rear Wheels 
Transmission 
Pinion Shaft 
Differential 


Special Six 
Front Wheels 
Rear Wheels 
Steering Pivot 
Transmission 
Pinion Shaft 
Differential 
Big Six 
Front Wheels 
Rear Wheels 
Steering Pivot 
Transmission 
Pinion Shaft 
Differential 


Sullivan 
Models E 2t, 
H 2% 
Front Wheels 
Rear Wheels 
Steering Pivot 
Transmission 
Worm Shaft 
Differential 


Superior 

Models It, 2t 
Front Wheels 
Rear Wheels 
Pinion Shaft 
Differential 


Three Point 

Models 3t, 6t 

Front Wheels 
Rear Wheels 
Transmission 
Worm Shaft 
Differential 


Titan 
All Models 
Front Wheels 


Tower 

All Models 
Front Wheels 
Rear Wheels 
Steering Pivot 
Worm Shaft 
Differential 


Traffic 
Model C 
Front Wheels 


Transport 


Models 70 
Front Wheels 


Traylor 
Model E 
Transmission 


Twin City 
Model BW 
Front Wheels 
Model AW 
Front Wheels 
Rear Wheels 
Steering Pivot 
Worm Shaft 
Differential 


Us 

Models N, NW 
Front Wheels 
Models _ R, S 


and 
Transmission 


Velie 

Models 48, 58 
Front Wheels 
Rear Wheels 
Pinion Shaft 
Differential 


Victor 

Model 2t 
Front Wheels 
Rear Wheels 
Steering Pivot 
Worm Shaft 
Differential 


Walker 
Johnson 

Models A, 2t 
Front Wheels 
Rear Wheels 
Steering Pivot 
Transmission 
Worm Shaft 
Differential 


Walker 

All Models 
Front Wheels 
Steering Pivot 


Ward 
La France 
Models 2¥t, 3t, 
3st, St, Ot 
Front Wheels 
Rear Wheels 
Steering Pivot 


Transmission 
Worm Shaft 
Differential 


Ward Electric 
Model WS 


Front Wheels 
Rear Wheels 
Pinion Shaft 
Differential 


Westcott 


Model C-38 


Front Wheeis 
Rear Wheels 
Pinion Shaft 
Differential 
Model C-48 

Front Wheels 
Rear Wheels 
Steering Pivot 
Transmission 
Pinion Shaft 
Differential 


White Hickory 
Models E, H 
Front Wheels 
Rear Wheels 
Worm Shaft 
Differential 
Model K 

Front Wheels 
Rear Wheels 
Steering Pivot 
Worm Shaft 
Differential 


Willys-Knight 
Model 20 

Front Wheels 
Steering Pivot 


Pinion Shaft 
Differential 


Wilsen 

All Models 
Front Wheels 
Rear Wheels 
Steering Pivot 
Worm Shaft 
Differential 


Winther 
Model 49 


Front Wheels 
Transmission 
Models 70, 109 
and 140 
Front Wheels 
Steering Pivot 
Transmission 


Models 61, 751 
Front Wheels 
Rear Wheels 
Pinion Shaft 
Differential 


Winten 


Model 25 

Front Wheels 
Rear Wheels 
Transmission 
Pinion Shaft 
Differential 


Witt-Will 
Models N it, 
N 1%t, P 2t, 

Yat 
Front Wheels 
Rear Wheels 
Steering Pivot 
Transmission 


Worm Shaft. 


Differential 


Wolverine 
All Models 


Front Wheels 
Rear Wheels 


Yellow Cab 


Taxicabs 

Front Wheels 
Rear Wheels 
Pinion Shaft 


Differential’ 


Trucks 


Front Wheels 
Rear Wheels 
Worm Shaft 
Differential 
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A sene on roadway, New Y ork, in 1890, 
showing the density of overhead wires 
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The same scene ajier the overhead wires were 


replaced by underground cables 


Improvements 


The history of the telephone 
is a record of constant improve- 
ment. Only by numerous inven- 
tions and ceaseless research for 
new and better ways has the 
present standard been reached. 


Two-score years ago the tele- 
phone could hardly carry the 
human voice across a city. Now 
it carries it distinctly across this 
great continent. The once 
familiar network of overhead 
wires in large cities has been re- 
placed by systems of under- 
ground cables, each cable con- 
taining thousands of slender, 
sensitive wires. 

Switchboards, once primitive 
devices, called upon to handle 
only a few connections and 
limited in their workings, have 
now become great and precise 


mechanisms through which the 
yolume and complexity of tele- 
phone traffic is handled with me- 
chanical perfection. 

With the continued growth in 
the number of telephone users, 
there is a continued increase in 
the problems of speed, accuracy 
and speech transmission. 

These are the problems for- 
ever before the scientists and 
engineers of the Bell System; 
and the solution of these prob- 
lems, in advance of necessity, 
is the objective of this great body 
of specially trained experts. 

The Bell System will con- 
tinue the improvements necessary 
to maintain its standard of ser- 
vice, which is the best and 
cheapest telephone service in 
the world. 


“Bett System* 





AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 


One Policy, One System, Universal Service, and all 
directed toward Better Service 


FEBRUARY, 192 





= + 
Science Notes 
A Digest of Everything of General Interest Appearing in 
Current Literature 





Darwin’s Birthplace——Mount House, and bronze ages? Exeavators in the rning 
Shrewsbury, with the famous Darwin Walk,| of an ancient village near Rome uncovered 
a wooded promenade high above the Severn, | several two-room structures of marble, grap. 
has been bought by the Office of Works to) ite and concrete. The metal implements ang 
its clerks. weapons found seem to indicate an age much 

Lightning Cooks a Potato.—While a than 50 centuries. There are som 
Pennsylvania housewife was paring a _ po- who believe the hills around Rome contain 
tato lightning melted the aluminum knife|Temains of every stage of civilization, ang 
and cooked the potato to a turn. To the that the original founder of the city may 
accidental position of her hands at the time | have occupied one of these buried villages, 
she probably owes her life. Standard Meter Lengthens.—In 1889 

Prof. Nernst Wins Nobel Chemistry 2 vations decided to take their standard of 
Prize.—Prof. Walther Nernst of the Uni-|!esth from a platinum scale; now Frane, 
versity of Berlin is awarded the Nobel Prize| the jealous guardian of this piece of metal, 
for 1920 in chemistry by the Swedish Aead-| is alarmed to find that it has lengthened by 
The prizes in chemistry and physies|® demimiecron, or five-millionths of a meter, 
The only explanation available is that the 
annual cleaning of the bar may have beep 
responsible for displacing the platinum mole 
cules. It will be carefully watched for the 
next ten years and the cleaning may haye 
to be abandoned. 


The Making of Mummies.—Dr. Ei- 
mond Bartha of Paris, who has for many 
years studied Egyptian mummies from the 
chemical point of view, believes he has dis 
covered an embalming fluid that will maip- 
wireless | (29 a lifelike appearance in corpses for 
| from 20 to 50 years. He holds that his fluid 
is similar to that used in the time of the 
| Pharaohs; but whereas the incisions were 
|then made through the carotid artery, fe 

American Association Exhibits——The | moral incisions are used in the new praeties. 
Toronto meeting of the American Association | The long-lost secret may have been found. 
will be marked by an exhibit of scientific | 


house 
more 





emy. 
for 1921 are being reserved. 

Fossil Forest.—The discovery of a fos- 
sil forest is reported at Anglon, Sardinia. 
| Petrified palms, with well-preserved struc- 
ture, are already known from a Miocene for- | 
mation in the island, and details of the new | 
find will be awaited with much interest. 


Weather Ten Days Hence.—Forecasts 
| recently issued by the British Meteorological 
Office predicted 10 days of fair weather, 
probably a record for long-distance weather 
prediction in England. No doubt 
| figured largely in this innovation, which, if 
| found to be tolerably reliable, promises much 
for the agriculturist and others. 


apparatus. The University of Toronto will 
provide space, and exhibits of non-commer- 


| cial institutions and private individuals will 


from the small charge made to 


Paris Geographical Society.—The Geo- 
graphical Society of Paris celebrated its cer 
tenary in July last. Having been founded in 
1821, it is the oldest geographical society in 


| be exempt 
| Commercial organizations to cover expenses. 


|} cases. No 


|franes allotted for the purchase will doubt- 
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camera. 
thicknesses of cheesecloth on a wire frame, | public to enjoy the forests; it builds fine 
|is placed between the specimen and the! roads and sets up free camping grounds for 
source of light. 
}is thus brought out. 





the world, and nine years senior to the Royal 
; : ; Geographical Society. In commemoration of 

Paris Looking for Radium.—The Board | the event the society has devoted an enlarged 
of Charities of Paris is bidding for one and | ynymber of La Géographic (July-August) t 
a half grams of radium for free use in cancer| g history of the society and a record of the 
quantity is available in| centenary celebrations. From the year of 
France, ; England has aequired all| its foundation, under the presideney of the 
Czecho-Clovakia'’s reserve much of the 2000) Marquis de Laplace, the society has grown 
in usefulness and influence. 


Orchid Facts.—It has been Wreney a 
sumed that orchids are parasites drawing 
their sustenance from the trees to which 
they fasten. Really they live almost @- 
tirely upon air. The development of these 
fantastie flowers has lately received a great 
impetus in America, due to the law requir 
ing imported stock to be used only for 
propagating new plants and improving old 
varieties, instead of being sold outright 
King Leopold of Belgium probably did more 
than any other man in the development and 
culture of orchids. 


Red Snow in America.—Last summer 





such 
and as 


either to the United States or to 


less go 
England. 

To Fly to the Pole-—When Amundsen 
sails northward next May he will probably 
take along two airplanes and two aviators. 
He is himself an expert aviator. His idea 
is now to fly to the pole, which may indi- 
eate an abandonment of the plan to drift 
across with the ice pack. The expedition is 
financed by the Norwegian Government, and 
the schooner “Maud,” now at Seattle, is the 
center of busy preparations for the coming 
attempt. 

A Coffin of Stalagmite.—Dr. Hrdlicka 


of the National Museum was ealled to the : 
Luray Caverns of Virginia to investigate | tts Phenomenon made its appearance m 
some bones that had been discovered em- Rocky Mountain National Park, to the wor 


der of tourists. The great masses of color 
present in the snow fields of the higher de 
vations are due to billions of tiny organisms, 
half plant, half animal, that have the power 
of movement, growth and reproduction, The 
organism is an Arctic species known 3% 
| Protococcus nivalis, and it has been wets 
: , .,. | Glacier and Mount Ranier National 
Beheading a Palm.—The big Brazilian} oniy within the past decade. The color 
cocoanut palm in the New York Botanical | peaches its maximum density about a quartet 
Garden acquired the glass-breaking habit. of an inch below the surface of the snow; o 
Although the central dome of Range 1 in the the tongue, its flavor suggests watermelon. 
Conservatories is 90 feet high, the ambitious} [¢ jg mystery how the spore tra’ 
palm has times poked its head/ such great distances, but it is supposed 
through the top. Taking into consideration have traveled on the Chinook winds. 


the high cost of glass and labor, this expen- | : ae 
sive habit had to be checked, and the verdict | Carelessness.—Five million 
take to our national forest 


was decapitation for the tree. It had pre- 
viously outgrown its quarters in the Central every season. In the four years 1916-1920 
Park greenhouses. 56,488,307 acres of forested area were 
. : burned; this is more than two and @ 

Photographing Fossils——A contributor! times the area Germany lost by the Wat 
to Science suggests some improvements in| 4 very large number of these fires # 
photographing fossils. He places a dull directly due to the thoughtlessness of tout 
white background some distance behind the | ists: a discarded cigarette stub, a 
whitened specimen, turning this background | not properly extinguished, and acres of valt 
at such an angle that it receives the full| able timber that has taken generations 
light but does not reflect it toward the| reach its splendid maturity are swept 

A sereen, consisting of two or three | in flames. he Forest Service wants 


bedded in a stalagmite. With some difficulty 
the whole deposit containing the bones was 
removed in pieces, and the bones were found 
to be parts of a human skeleton; but the 
only trace of the skull was a portion of the| 
lower jaw. The Museum is studying the 
specimens. 


several 


Criminal 
vacationists 





Every feature of the fossil/them. Is it too much to expect that im mt 


turn they will be more careful with 


Ruins of Incredible Age.—Are we on | cigarettes, and see that their campfires are 
the brink of a revelation of life in the irom) thoroughly extinguished? 
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Miscellaneous Notes 
Aerial Map-Making. Aviators at- 
tached to the Me‘ ‘ook Field are mapping the 
Mt Washington region from an altitude of 
from 8000 to 10,000 feet. | 
Workers and Dirty Windows.—English | 
tests showed that factory hands gained from | 
5 to 15 per cent in efficiency after the factory | 





windows had been cleaned. 

Moving Australia.—Checking by radio | 
with time-clocks in France reveals, so author- 
ities say, an error of 100 yards in Australia s| 
latitudinal position on all maps. We may | 
have to move Australia—on our maps. 

German Conscience Works Slowly.— 
The Germans have at last returned the an- 
cient astronomical instruments stolen from 
Pekin in 1901, among them the earliest 
known example of equatorial mounting, made 
about 1279. 

Our Fight Against Leprosy. — The 
chaulmoogra tree of Siam and Burma, which 
yields the oil successfully used in the treat- 
ment of leprosy, is being introduced into this 
country. A permanent supply of the oil is | 
assured. 

Orangeade without Oranges.—Only 10 
per cent of this decoction is the real fruit 
inice; for the rest, we find orange oil, citric 
‘ Such is the find- 


acid and coloring matter. 
State chemist of 


ing of Dr. LaWall, the 
Pennsylvania. 

What Is Your Lawn-Mowing Record? 
—Why should sport have a monopoly of 
“records”? <A lawnmower meter may now 
be purchased in New York registering not 
mileage but footage. Already a suburbanite 
is boasting that he has exceeded the record 
of his nearest competiter by 10,000 feet. 

New Radium Deposits——A Belgian| 
mission sent to the Katanga district of the 
Congo is said to found extensive 
radium-bearing deposits. During the war a 
Belgian sold in London colcolite rich in radi- | 
um. He refused to divulge its source, but 


have 


the Belgian Government immediately insti- 
tuted a search that led to the Katanga 
country. 

Machines Increase Wages.—In_ the 


United States, as compared with Great Brit- 
ain, our nearest competitor, says Machinery, 
production per man is 2.6 times as great, the 
output per man is twice as great, and wages 
correspondingly higher. The cause is found 
in the fact that we use three times the me- 
chanical horsepower per worker that Eng- 
land does. 

Leather Made of Explosives.—The lat- 
est exploit of Henry Ford is to buy 35,000,- 
000 pounds of deteriorating cordite gunpow- 
der at one-fifth war-time quotations, and use 
it for making artificial leather. Besides halv- 
ing the cost of leather, of which 25,000 
square yards are turned out daily, this also 
releases for other purposes more than a mil- 
lion gallons of benzol annually. 


Chimney Efficiency.—A round chimney, 
while not so easy to build as a square one, 
has decided advantages over the latter. It 
greatly lessens the friction between the walls 
of the chimney and the rising gases, and has 
the smallest wall surface in proportion to the 
cross area. The efficiency of a round chim- 
ney 24 inches in diameter is almost as great 
as that of a square chimney 24 inches across. 





Victims of Peace.—As a destroyer of 
human life the war, with its record of 48,000 
American dead, is pressed hard by our indus- | 
tries, which claimed 35,000 victims in the} 
same period of nineteen months. On Septem- 
ber 4, Labor Sunday, the subject of the re- 
sponsibility of the Church in industry was 
taken up in our pulpits at the suggestion of 
the Federal Council, with a view to awaken- 
ing Interest in the safety of those who tend 
cur high-speed machinery and shoulder the 
Tisks that, inseparable from such oceupa- 
tions, may yet be greatly reduced by proper 
methods. 


| 
Removing Ink Stains from Negatives 
and Prints.—It is not often, remarks a 
correspondent of the British Journal of Pho- 
tography, that a negative or print is dam- 
aged by ink. A quick solvent is sulfuric| 
acid. It should not be used stronger than | 
one part in four of water, and if diluted | 
fom a concentrated fluid great care should | 
be taken to pour the acid into the water and | 
Not vice versa. At the strength of one in|} 
five the acid is safe to fingers and photo-| 
graphs, and will remove ink without injury | 
to gelatine or silver. There is no need to| 
Prepare a dishful, a spot or two applied with | 
& small brush should be sufficient. A short 
Washing afterward is necessary. 
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Easy to Buy 


Starrett Tools are not only easy to.use 


but easy to buy. 


Wherever you go you'll find the ma- 
jority of the better class hardware 
stores carry Starrett Tools. 


THE L. S. STARRETT COMPANY 


The World’ s Greatest Toolmakers 


Alanufacturers of Hack Saws Unexcelled 
ATHOL, MASS. 
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Look over the Starrett line 
with the Starrett Catalog 
No. 22“B”. Describes and 
illustrates 2100 fine tools 
Copy free on request. 





















Metal Case for 1” Starrett 
Micrometers 


Many appreciative users of fine Star- 
rett micrometers have expressed a de- 
sire for a micrometer case rather more 
highly finished and substantial than or- 
dinary micrometer cases, and adapted 
to carry 1l-inch size micrometers—this, 
of course, being the size in greatest use. 

To meet this demand The L. S. Star- 
rett Company now offers,a very hand- 
some metal case finely nickel-plated, 
lined with black velvet and made to ac- 
commodate a Starrett micrometer of the 
above size, with adjusting wrench. The 
case has neatly rounded corners and is 
very compact: Outside dimensions are 
approximately 13/16 inch thick, 2% 
inch wide and 5% inch long. Weight 





| about 7 ounces. An illustration, show- 
|ing the neat appearance and arrange- 
ment of this case, can be seen in the 
new Starrett 
Catalog No. 22, copies of which may be 
obtained without cost from The L. S. 
Starrett Co., Athol, Mass. 


Supplement to Starrett | 


New Micrometer Depth Gage with | 


1” Screw Added to Starrett Line 


Numerous mechanics favoring a depth 
gage having a 1-inch movement of the 
screw will welcome the recent addition 
of such a gage to the Starrett Line. 
The new Starrett gage—Starrett Mi- 
crometer Depth Gage No. 440—is de- 
signed to measure the depths of holes, 
projections, etc., from 0 to 3 inches by 
thousandths of aninch. With each Gage 
is included three measuring rods hav- 











ing hardened and lapped ends. The rods 
can be easily and quickly inserted 
through a hole in the screw and brought 
to a positive seat by a small knurled nut 
This Gage is supplied in two types 
differing in the length of base. No. 
140-A has a 2% inch base, 
440-B has a 4 inch base. Thickness of 
base is about 4/10 inch. Bases are 
hardened, ground and lapped, Gages 
are furnished with or without cases. 
These Starrett No. 440 Micrometer 
Depth Gages are illustrated and de- 
scribed, with other new Starrett Tools, 
in a special Supplement to Starrett 
Catalog No. 22. Copies of this Catalog 
and the new Supplement will be sent 
without charge to all interested parties 
by The L. 8. Starrett Company, Athol, 


| Mass. 
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The Significance of that Yellow Strand 


‘ That strand of yellow is your assurance of unvarying high quality in 
wire rope—a standard of excellence that was established in the Nine- 
ties, and has been rigidly maintained ever since. Lack of suitable 
high-grade wire during the World War prevented our making this brand 
for a short period, rather than to lower the quality, even temporarily. 

That strand of yellow is your assurance of long life; for enduring 
service under severe working conditions has always been a Yellow 
Strand characteristic. 

That strand of yellow is your assurance of economy, a highly desir- 
able quality in these days when every dollar invested in equipment 
must earn a profit 

All standard grades of wire rope are made by this firm, a pioneer in 
the industry, but only the highest grade has a Yellow Strand. 

Write ‘Yellow Strand’’ into your specifications and requisitions. 
There are authorized dealers in every locality. Ask for the name o1 
phe one nearest you 


BRODERICK & 
Branches: New York and Seattle 
Basline Autowline and Powersteel Autowlock, two indispensable 


automobile accessories made of Yellow Strand wire rope have strongly 
themselves in the hearts of motorists the nation over 


BASCOM ROPE CO., St. Louis 


Factories: St. Louis and Seattle 


entrenched 


YELLOW STRAND 


WIRE ROPE 
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Einstein’s Theories 
of Relativity and 
Gravitation 
Contains the $5,000 Prize 


Essay by Mr. Lyndon Bol 
ton of the British Patent 
Othce 
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JUNIOR LATHES 


” The Biggest Little Lathe Built” 


A sturdy small engine Lathe built with the same 
quality construction that has made MONARCH 
ENGINE LATHES standard the world over. 
An accurate, dependable machine tool especiallv 
designed for and guaranteed to do any smal! work 
that any other lathe will do with speed and 
accuracy 

MONARCH JUNIOR fits any shop or work- 
room in your own home Especially designed 
for beginners—easy to learn to operate and 
equipped the same as any larger lathe 

The Greatest Achievement in Lathe Building History 
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other authors of distinction THE MONARCH MACHINE TOOL CO. 
Selected passages from about fifty others of 230 Oak Street Sidney, Ohio 





the 300 essays submitted in competition for the 
prize 

A wealth of valuable material supplied by the 
Einstein Editor for the purpose of tying to 
gether the various contributions into a coherent 
whole 





By all means the book best suited to inform 
the general reader about the Einstein Theories 


Price $2.00; by mail $2.15 
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Process Metal Roofs.—The wearing the Governments of Canada and the Unite 
qualities of a new process metal material | States have reported that the improvemen, 
for roofs, siding and trim have attracted|of the St. Lawrence waterways and the & 
considerable attention. This process metal| velopment of an initial block of electrieg 
is built up on a steel basis. Three imper-| energy totalling 1,460,000 horsepower ean jy 


vious coatings are applied 
These 
sides, edges and ends, 
for 
specially annealed steel core 


and 
envelop the 


asbestos, waterproofing. 
and make 
elements t 


it impossible destructive 


reach the 


Electrification of Italian 
From Consular sourees we learn 
Director General of the State 
Italy is suggesting that the Italisyi Govern 
ment the 
part by 
material which could be used in electrifying 
(Government The office of 


that the 


have 


reparations aceount 


railways. the au 


ditor general is said to oppose this means of 
settlement and to consider it preferable to | tion in 


| have the adjustment of reparations made on 


a strictly money 
An Unusual Test for an Arch.—A re- 
inforeed conerete arch of 86 feet span, form- 
ing part of a highway bridge constructed 
the year before last at Herkimer, N. Y., 
submitted to unexpected and severe test 
when the work of coner ting had been com- 
pleted only 12 hours. Owing to heavy rains 
during the deposition of the the 
water in the river spanned by the bridge rose 
about five feet, washing out or amndermining 
the supports of the centering and earrying 
}away part of the latter to such an extent 
to leave the arch entirely without sup- 
port, that afforded by the 
which the conerete had been deposited. 
| withstanding the sudden strain 
the injury 
| amy part of the arch. 
Britain and the World’s Ships.—About 


62.7 per cent of the world’s shipbuilding is 


basis. 


wis 
an 


concrete, 


las 
molds in 
Not- 
imposed 
in 


save 


so 


conerete, no was caused 


being done in British shipyards, according to | 
| Commerce Reports. Of this amount nearly 
} all is in the United Kingdom; yet there is 


|serious depression in the shipbuilding indus 
try Of 
| building, 
| pleted. 

|work is in 
in. 


the 3,500,000 tons of shipping now 

2,750,000 tons are 
Only about four months’ 
sight very 


The tonnage on 


almost com 
full-time 
few orders 


which 


and are 


coming work has 


been suspended was 731,000 on October 1, | 
and tonnage delayed in completion was 
157,000 tons. These two items total 36 per 


eent of the amount under construction. Work 
Gritain’s four latest post-Jutland battle 
ships has been suspended in support of the 
of 


on 


limitation armaments conference 


English Articulated Trains.—An artic- 


ulated train put in service recently by the 
Great Northern Railway of England, econ 
j}sists of five ears mounted on six four 
| wheeled trucks, there being a truck at each 
end and one under each of the short vesti 
buled connections between the ears, accord 
ing to Engineering News-Record A 40-foot 
kitchen ear is at the middle of the train 
with a first-class 45-foot dining ear and a 
55-foet coach at one end and a third-class 
dining ear and coach at the other end. All 


cooking is done by electricity. This train is 


for a four-hour run between London and 
Leeds, making a round trip daily. The pur 
pose of the design is to reduce dead weight. 
Thus, the train is 246 feet long, accommo- 
dates 128 passengers and weighs 118 tons 
on twelve axles. The ordinary train pre 
viously used consisted of four cars 60 and 
65 feet long, of which the two dining ears 
(with kitchen in one ear) had _ six-wheel 
trucks. This older train was 256 feet long, 


accommodated only 110 and 


weighed 139 tons on twenty axles. 
Deepening the St. Lawrence.—A state- 
ment issued by the Deep Waterways and 
Power Association previous to holding its 
annual meeting at Hamilton, Ontario, re- 
cently, points out that “the deepening of the 


passt ngers, 


St. Lawrence River channels and the en- 
largement of the canals so as to permit 
ocean vesselg to enter and navigate the 


Great Lakes is a matter of vital importance 
to Ontario. At this time when the con- 
tinued high freight rates are recognized 
the principal obstacles to a reduction in liv- 
ing costs the benefits that would result from 
a through water rate from European points 
to Great Lake ports cannot be overestimated. 


as 


namely, asphalt, 


coatings 


Railways.— | 
Railways of 


settled in | 
requiring the Germans to hand over 


earried through for an expenditure of $22. 
000,000, and that the sale of the power yj 
finance the entire undertaking, it will 
»| realized that the fulfilment of this splendiq 
project is much nearer than most people 
continues our authority. 


realize,” 
Sweden’s New Locomotives.—There js 
marked activity on Swedish railways at th 
| present time. Heavier rails are being Iai 
stocks of ties ereosoted, and additional jp. 
provements are being planned for 1922, ag, 
|means of solving the unemployment problem, 
The German motor locomotives of the larg. 
heavy type have recently been put in oper. 
the passenger service of the State 
|railways. Perhaps the most important devel. 
opment in southern Sweden has been th 
completion of the largest Diesel-motor lem 
motive in the world—the fourteenth ear ¢ 
this type built in a Swedish factory, Th 
|locomotive is driven by a 250-horsepowe 
electric type Diesel engine making 500 pep 
| olutions per minute, and can draw fom 
heavily loaded Pullmans at 60 miles pe 
hour. Only one man is required to operate 
it; and in a trial run of 590 kilometers th 
fuel cost was less than 20 cents per mile 
demonstrating the economical possibilities of 
this type of ear. Satisfactory tests of a new 
type of steam turbine have been completed, 
and the engine is said to be so superior in 
design and construction and economical ip 
| operation as to warrant the statement that 
}it will rapidly replace those now in use, 
Our Building Activities.—From th 
civic development department of the Cham 
| ber of Commerce, which has recently mate 














a survey of building activities in cities of 
over 25,000 rhi +s, we have obtained 
some inter sti s regarding building 
| activities in 102 « viaplete and partial r 
ports were received from 151 cities repre 


| senting a total population of 30,000,000. Ih 
|} 1920, 70 per cent of the families provided 
for got one-family 11 per cent, 
| two-family dwellings, and 19 per cent, apart 
ments in multi-family dwellings. It is ale 


dwellings; 





|shown that the proportion of multi-family 
| dwellings that were provided in 1920 was 
|largest in the small cities which have not 


|} had as much experience in this type of hab 
itation. More house building in proportion 
}to population was found in the smaller than 


ithe larger cities. Of the estimated $1,0%- 
1000,000 spent on buildings in 1920 in th 
| cities reporting over 36 per cent was de 


| . . - 
| voted to dwellings. Factories and workshops 


came second with 16.8 per cent; stores and 
mereantile buildings third with 13.3 per cent 


| while office buildings and garages tied for 
| fourth place with 8.2 per cent each. Schools, 
hospitals, and charitable buildings togethet 


of $77, 


ealled for an expenditure in excess 
| 000,000. 


| 
Poured Concrete Houses in Germany. 
~A novel method of constructing econerett 
buildings has developed in Germany. 
The basie principle of the method is the 
molding of complete houses with lean slag 
concrete, poured in at the highest point of 
the erected forms. Forms are made ® 
standard parts from wood, and ean be used 
up to twelve times. They can be ere 
either for the whole building, or in sections 
of from one to two floors. The mechanical 
qualities of the conerete thus obtained have 
been made the subject of extensive tests 
the material testing institute in Berlin, #® 
eording to Hngineering News-Record. 
erection of the forms, the molding, and the 
removal of the forms for four-family 
house of two stories, continues our authority, 
has occupied twelve to thirteen days, 
ing six days for the setting. Nineteen Wom 
men were employed on this building for # 
to seven days. The concrete of this mixtir 
is a bad conductor of heat, and therefore 
keeps the rooms warm. It is further claim 
that nails ean be driven in without waim 
dowels, and that it is soft under the 
which facilitates plumbing work. The 
for a building of the size mentioned are 
around 40 per cent below those of a 


been 


one 





“When it is remembered that engineers of 


building of corresponding size. 
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$60—$200 Free 
Samples GOLD “SicN LETTERS 
for store fronts and office 
windows Anyone can put 
No experience necessary Big demand 
BERAL OFFER TO GENERAL AGENT 


433 D. N. CLARK ST., CHICAGO 


them on 
METALLIC LETIER CO. 


Classified Advertisements 


Advertising in this column is $1.00 a line. 
No less than five nor more than 12 lines accepted. 
Count seven words to the line. All orders must be 


accompanied by a remittance. 


AGENTS WANTED 
AGENTS $60 to $200 a Week, Free Samples. Gold 
Sign Letters for Store and Office Windows. Anyone 
ean do it. Big Demand Liberal offer to general 
agents. Metallic Letter Co ,431X N Clark St. Chicago 


AMERICAN MADE METAL TOYS AND 
NOVELTIES 

MANUFACTURERS WANTED on large or small 
scale, for production of metal toys and uevelties. Toy 
soldiers, cannons, machine guns, cowboys Indians, wild 
animals, Whistles, bird wiiisties, race horses, baseball 
players, paper Weights, raat ti holders, automobile orna 
meuts, souveuirs, advertist: specialities, aud hundreds 
of other things. No experience or tools necessary. 
Hundreds and thousands made compleve per hour. 
Bronze casting forms furnished to mauufacturers com 
plete wich outtit from $.00 up. We buy these goods all 
year, paying fixed prices. Contract orders pl: oa ed with 
manufacturers. Au enormous business is offered to in 
dustrious men this year with an excellent opportunity 
to enter this open fleid. Write us only if you mean 
strictly business. Catalog and information free. Metal 
Cast Products Company, 1696 Boston Road, New York. 


BUSINESS OPPORTUNITY 

SUBSTANTIAL manufacturing corpo- 
ration wants capable men to establish 
branch and manage salesmen. $300 to 
$2000 necessary. Will allow expenses to 
Baltimore as explained. Address, Sec- 
retary, 343 St. Paul Place, Baltimore, Md. 
business profession of your own and 


YOU CAN havea 
earn big income in service fees. A new system of foot 


correction; readily learned by anyone at home in a few 





weeks. Easy terms for training ; openilgs everywhere 
with all the trade you can attend to. No capital re 
quired or goods to buy, no agency or soliciting. Address 
Stephenson Laboratories 23 Back Bay. Boston, Mass 

STOP Daily Grind I Start You Silvering Mirrors. 


auto headlights, tableware, etc. Own your business, be 
independent. Sure income, Plans free, Outfits furnished 
Clarence Sprinkle, Dept. 113, Marion, Ind 


FLORIDA ora.\ges are nost profitable as well as most 
delicious. Grow yovr own in a land of sunshit 





from winter blizzards and coal bills. Money you'll 
miss will buy you land for a grove in a high, rollin 
lake-jewelled land of many gok = n groves If-you mean 





ts and Photos. 
343 Arbor Av 





business, write today for ok of Fs 
Lake County Land Owners’ Association, 
enue, Fruitland Park, t 1 rida 


INSTRUCTIONS TO INVENTORS 

PRACTI@AL instructions to inventors and patentees 
written by the manufacturer and inventor, Clarles 
Hunnicutt, covering every problem relating to inven 
tions. Experience has shown the best means of patent 
ing, manufacturing and marketing inventions. Writ 
ten in the plain style of an honest man No patent 
lawyer connections For sale by Thos. Coonan, Exclu- 
sive Agent, 1231 North Capital St., Washington, D.C. 
$iprepaid. Satisfaction or money refunded 


FOR AMBITIOUS WRITERS 
AMBITIOUS writers of photopiays, short stories, 
songs, poems, newspaper articles, send today for free 
helpful booklet. “Successful Writing.’’ Writer's Digest, 
$692 Butler Bidg., Cincinnati. 


PATENT FOR SALE 

WILL sell non-refillable bottle patent at worth while 
price. For more details write to D. G. Abels, Chehalis, 
Washington. 








MUSICAL 
CORNETISTS, Trombonists, Baritonists, Hornists, 
Sarophonists, Clarinetists, who have trouble with High 
or Low Tones, Weak 7% Fast St awccato, Triple-Tongu 
ing, Tone, Transposition, Jazzing, ete. should send for 
Free Pointers. Me mtion Instrument. Virtuoso School, 
Buffalo, N. Y 


ERABE-MARK REGISTRATION 
TRADE-MARKS, gistration in PORTO RICO 
SANTO DOMINGO, H AITI and VIRGIN ISI ANDS 
F. V, Mandry, P. O. Box 993, San Juan, Porto Ric 
offers services to attorne ys for prosecuting registration 
in the above 8 countries Large experience 


HELP WANTED 
THOSE out of employment or wishing to increase 
Present income, communicate with Chautauqua Com 
Mercial Agency, Jamestown, N ¥ 


BECOME A DRAFTSMAN 
BIG demand for « sur graduates at excellent salaries. 
We teach you Me chanical Drawing at home in your 
Spare time; uo previous training required. Write today 
for booklet. “Your . uture in Drafting.” : ‘olumbia 
aS Dept. 1583, Washington, D. 





96 Page Catalogue of 


Scientific and Technical Books 
Listing 2500 titles on 500 subjects 


Write to-day for your copy. 
Sent free on application. 


SCIENTIFIC AMERICAN PUBLISHING CO. 
233 Broadway, Woolworth Bldg. New York, N.Y. 



















| page of advertisements on all 


SCIENTIFIC AMERICAN 


Mechanical Engineering Notes 
Torch Used Under Water.—French 


naval men have improved the oxy-acetylene 
torch so that it can be used under water. A 
small bell-shaped vessel surrounding the 
flame is kept supplied with compressed air; 
the torch may then be plunged into water 
without going out. Should it become ex- 
tinguished by accident the diver need not 
ascend to relight it. On removing the cap 
from an attached tube containing an alkaline 








metal and an oxidizer the chemical action of | 
water on the mixture produces a flame that | 
relights the torch. 





Germany’s Hydro-Electric Plans. Due| 
to the remarkable utilization of her brown | 
coal deposits, Germany, so we have believed 
for quite a while, has not had to turn to 
hydro-electric developments for want of 
power. However, we learn from a_ recent 
issue of Zeitschrift des Vereines deutscher 
Ingenieure that such is not the case. Ger- 
many is beginning to consider hydro-electric 
developments quite as ambitious as_ those 
being planned in other countries. Plans are 
under way to harness available water power 
|in various parts of the Republic, not only 
for hydro-electric purposes, but for irriga-| 


tion and better water transport as well. 








| 

European Machinery.—We are in the! 
habit of looking upon Europeans as being 
far behind us in the matter of mechanical 
equipment and manufacturing process. We 
point with pride to our conveyor systems, in- 
dustrial tractors, automatie lathes, battery 
drill presses, elevator trucks, and so on, and 
talk about our quantity production methods 
as if all of these things were unknown to 
the French, British, and German manufac- 
turers. Ii preparing some of the material | 
for this department we have waded through 
a number of British, German and French 
industrial journals, and we find page after | 
manner of | 
equipment, ranging from the modest indus- 
trial truck and tractor to the electric crane. 
Europeans have much the same equipment 
as we have, and their methods are more and! 
more partaking of our quantity production 
idea. The Europeans eall this idea the 
American system of manufacture, or manu- 
facture in series. What with lower wages, 
longer hours, the low rate of exchange and 
other factors, the European industrialists, 
now that they have equipment comparable 
with our own, can be expected to give a 
good account of themselves in the interna- 
tional markets. 


_Me tal Fatigue Under Repeated Stresses. | 

The development of the internal combus- 
tion engine, the steam turbine, the automo 
bile, and the airplane has made the study 
of the fatigue of metals of increasing im- 
portance. Much information relating to this 
subject was given in a paper by H. F. Moore 
and J. B. Kommers, recently read before the 
American Iron and Steel Institute. The 
failure of machine parts under repeated 
stress has come to be commonly spoken of as 
due to “fatigue” of the metal. The cause 
of such failure was at one time thought to} 
be the “erystallization” of the metal. In the 
paper referred to it is shown that the phe- 
nomenon is one of a breaking up of erystals 
rather than of their formation. 

The accompanying table, which gives some | 
idea of the number of repetitions of stress in 


the normal life of various struetural and | 
machine members, was prepared by Machin- 
ery from the data supplied in the paper 


referred to. 


RESULTS OF STRESS TESTS 
Approx. No. of 
Repetitions of | 
Stress in the Life | 
of the Structure | 
Part of Structure or Machine. or Machine 


Railroad bridge, chord mem- 


DS sia ces bueeemenaern 2,000,000 
Elevated railroad structure, 

Se “Rc vo dieee sass 40,000,000 
Railroad rail, locomotive 

a ear 500,000 
Railroad, rail, ar-wheel 

DD di cea awadrawe tied 15,000,000 
Airplane engine crankshaft... 18,000,000 
> Peer ra verre 50,000,000 
Automobile engine crankshaft 120,000,000 
Line shafting in shops...... 360,000,000 
Steam engine, piston-rods, 


connecting rods and erank- 


SN ins. 3s ae de Dae 1,000,000,000 
Steam turbine shafts, bend- 

ee rey teers 15,000,000,000 
Steam turbine blades....... 250,000,000,000 








OW is the time to see 
Thousands 
of Americans are going this 
A vast change is in 
progress throughout the 
Continent and England— 
Europe is seething with new 
ideas, new impulses, a cross- 


Europe. 


year, 


sea of conflicting aspirations, 


desires, interests, hopes. 


Side by side with this New 
Europe is Old Europe, the 
Europe of ancient tradition, 
of Art and Letters and 
Music. It is a situation in- 
finitely dramatic—a drama 
that may never be played 


again. 


See Europe now, before 
this opportunity passes. 
Visit the great battlefields 
before reconstruction ob- 
literates all traces of them. 
Take part in the re-awaken- 


ed night life of 
Europe. Be- 
come familiar 
with changing 
business condi- 


leeEuropeNow ; 


this opportunity may never come 


tions. A vacationin Europe 
now costs less. The average 
American salary is a rich 
man’s income in Europe 
today. Princely hotel suites, 
in many countries, may be 
had for the price of a hall 


bed room at home. 


U. S. Government pas- 
senger liners are now among 
the finest afloat. 
famedalike for their comfort, 
cuisine and service. 
detail is arranged to deli ight 
the most exacting traveler. 
TheS. S. George Washing- 
ton, flagship of the Shipping 


They are 


Every 


Board’ s great new fleet, is an 


For information in regard to sail- 
ings and accommodations, address 


Tr: ° 
United States Lines 
45 Broadway New York City 
Moore and McCormack, Inc 
Roosevelt Steamship Co., Inc. 
United American Lines, Inc. 


Write for Booklet 


Your Government wishes the name of 
If you are 
considering an ocean voyage anywhere, 
send the information blank now—no 
matter when you intend to go. You will 
receive without cost the Government's 
booklet of authentic travel information ; 
descriptions of ships and literature on for- 
eign countries. You will be under no ob- 
ligation. If you cannot take an ocean trip, 
clip the information blank anyway and 
urge some friend who may go tosend it in, 


every prospective traveler. 


aristocrat of the Seas. 
will be proud to sail on such 
a ship, knowing that it is in 
part, your ship. See Europe 
now, when you can see more 
at less cost. 







You 


Send in the 
coupon and let 
your Govern- 
ment ve you 
the eleatiiodieen 
you need, 


vs. INFORMATION BLANK 
To U. S. Shipping Board 


Information Section 2482 
ashington, D. C. 





AgamMn 








Europe 
and 3rd). 
others 





U. S. SHIPPING BOARD 


sidering the trip 





Information Section 2482 
Washington, D. C. 


My Name 


| to South America 
Going alone oO with family () with 


I have definitely decided to go | 


If I go date will be 


Please send without obligation the U. 5, Govern- 
ment Booklet giving travel 
regarding the U. S. Government ship? which go to 
the places I have marked X. 

I am considering a trip to The Orient ™ to 


acts and also information 


. L would go 1st class 7] 


1 lam mercly con- 


My Street No, or R, F, D 


__ State 
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What has 192? in 


store for you? 











ys it may seem difficult now to tell what 
the coming year has in store for business— 
but—have you ever stopped to think of this: 
It seemed just as difficult to look ahead a 
year ago; yet now you wonder why you could 
not then see exactly what would happen. 


By giving you the facts about the present 
and giving them to you today, instead of a year 
from now, FORBES Magazine is making it 
easier for you to chart your business course. 


Right now FORBES is discussing the coming 
year in a way that is proving of utmost value to 
thousands.of business and financial executives. 


Are you taking advantage of this opportu- 
nity? Are you reading FORBES? If not, the 
coupon makes it easy to start with B. C. Forbes’ 
‘Forecast of Business and Financial Conditions 
for 1922”’ in the current issue. 


FORBES 


MAGAZINE 


120 Fifth Avenue, New York City 
FREE:B. C. Forbes’ Forecast for 1922 








FORBES MAGAZINE 
120 Firtw AVENUE, New Yor« City 
FREE 
B. C. Forbes’ Forecast 
Please enter my 


Forbes ($3.00 


for 1922 
trial at your introductory 
cluding Forecast for only 


subscr pt 
worth 


price—next 15 issues of 

$2.00, saving me $1.00. I enclose check; or I will remit on receipt of bill 
‘ 

WEED FOSS COKE HSEHHESHE SHEESH EEHEOEEHE EE HOSE SESE SESE SE OS CEEEEEOSES 
Address 

Firm and Position SC.AM.FEB 








Notes and Queries 


The Notes and Queries column is maintained 


the benefit of our readers who desire infor- 


ation on subjects germane to the scope of the 
paper, together with technical formulas and sim- 
ilar information. Matters requiring profound re- 
earch or searches in a library cannot be under- 
taken. In connection with Notes and Queries 
oper, we maintain a “Service Bureau,” which 


s able, in nearly all cases, to supply addresses of 


articles have sufficient nov- 
illustrated in the 


Correspondents are 


nanufacturers whose 
elty and merit to be news pages 
this periodical. requested 
to write their 


subject of the 


inquiries in all cases, making the 


letter 
relating 


entirely separate from the 


to patents, subscription, 
facilitate the 


which in 


respondence 
books, ete This will 


questions, 


greatly an- 


ering of these many cases 


have to be referred to experts. The full name and 
address should always be given. Our full “Hints 
to Correspondents” will be gladly mailed on re- 


{ll letters are answered by mail and only 


a very few of them can be printed in the limited 


yuest. 


ace at our disposal. 





(14883) G. C. G. I would like to 
know just filed or 
sharpened and (2) how fastened to the shoes 

| to get the best results. (3) If you ean give 
me any information about the proper eare of 
skates I will be grateful. A. (1) When 
skate blades have become dulled or chipped, 
or otherwise injured, they should be re 
ground by competent workmen under 


Says: 


how ice skates should be 


who 


stand about the proper grooving of blades. 
When regrinding, the blades should be em- 
eried and oil-stoned, thereby avoiding the 


burr which gives the feeling of,sticking to 


| the ice. When sharpening tubular racing 
|skates first use a coarse stone to grind 


blades straight and finish up on a fine stone. 
This makes a perfectly flat surface on the 
| blade and a nice keen edge. (2) The best 
| recognized practice for attaching ice skates 
to shoes is to set the skate so that the run- 
ner centers on the ball of the foot and the 
heel. If a person's ankle is weak it is ad- 
visable to set the skate slightly off center | 
on the weak still keeping the skate | 


side 
in a straight line with the foot. 


(3) Special | 
eare should be given to the skates, especially 
at the close of the skating season. The foot 
plates and blades should be carefully rubbed 
off to prevent rust, and a coating of oil or 
vaseline applied, otherwise they will not be | 
in condition for immediate use at the begin- 
ning of the next season. 

(14384) B. R. T. 
coming and I want to make some sham snow 
for Christmas tree. A. The cotton frequently 
used on Christmas trees to give the effect 
of snow is extremely dangerous. The very 
best substance to be used for this purpose 
is pure white “mineral wool”—i.e., asbestos, 
|} when this can be obtained. Otherwise the 
| cotton should be rendered incombustible ; and 
this object, it is said, can be attained by 
saturating the cotton with a saturated solu- 
tion of sodium tungstate. You can buy arti- 
ficial snow very cheaply. Some of the vari- 
eties we have seen appear to be only ground 
mica. 

(14885) <A. S. says: 1. Does cloth, glass, 
copper and steel retain their tensile strength 
at a temperature of absolute zero? If not 
in what proportion do they lose it? 2. Does 
the contraction of metals which is fairly con- 
stant at ordinary temperature hold good 
when absolute zero is reached? 38. Is any 
known gas able to penetrate glass or a metal 
plate? 4. If we imagined a body able to 
attain the velocity of light in vacuum, would | 
the ether offer any resistance? 5. If we im- 
agined a human being located on such a body 
“see” anything of what 
is behind him, ahead of him or at right 
angles to such motion? 6. In sending wire- 
less signals “around the earth” does it travel 
around the earth or through it? A. 1. Metals 
are greatly increased in tensile strength by 
cooling to low temperatures. Probably this | 
increase of tenacity would continue to abso- | 
lute zero, although nothing has been cooled | 








Christmas is 


says: 


| 
| 


would he be able to 


to absolute zero. That temperature has} 
never been reached. The melting point of | 


helium, the last gas to be solidified, is given | 
by Olsen, Chemical Annual, as -269 C. This} 
is 3 degrees absolute. About cloth and glass | 
we have no data. 2. We have no data for 
the contraction of metals at very low tem- 





| zero on this matter. 





peratures. See answer above for absolute 
3. Hydrogen will pene- 


trate red-hot cast iron. As to glass, we do 


|not know any case of such penetration. 4. | 
| We have no facts bearing upon the effect of | 19268 Broadway 





| gineers, and thoroughly equipped experimental 


, bul i ai . 
| on qutenetis labor saving machinery. Mechanical drawt - 
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SNA a 


PATENTS 
Se RENEE NR me RIN, 


: i” YOU HAVE AN INVENTION 
= which you wish to patent you ap 
= write fully and freely to Munn @ 
= Co. for advice in regard to the best 
way of obtaining protection. Pleage 
send sketches or a model of your 
invention and a description of the 
device, explaining its operation, 


All communications are strictly cop. 
fidential. Our vast practice, extend. 
= ing over a period of seventy years, 
= enables us in many cases to advise 
; in regard to patentability without 
any expense to the client. Our Hand. 
Book on Patents is sent free on re. 
quest. This explains our methods, 
terms, etc., in regard to Patents, 
Trade Marks, Foreign Patents, ete, 


SCIENTIFIC AMERICAN 
Contains Patent Office Notes, Decisions of 
interest to inventors—and particulars of re- 
= cently patented inventions. 


= SOLICITORS 
—- MUNN & CO., or Parnes 
= Woolworth Building, NEW YORK 
Tower Building, CHICAGO, ILL. 
Scientific American Building, | WASHINGTON, D.C. 
Hobart Building, SAN FRANCISCO, CAL 
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— 
Annual Subscription Rate 
Scientific 
J e Dosses- 
sions, Mexico, Cuba and Panama 
$1.00 per year addition! 
..$0.50 per year addition! 


postal or express money order, bent 
draft or check. 


Foreign Postage....... 
Canadian Postage. ... 
Remit by 








LEARN WATCHWORK 5\SFLRY Wom 
AND EN 

A fine trade commanding a good salary and your 

services always in demand or you Gan 

start in business for yourself. At 


BRADLEY INSTITUTE 


The greatest 
watchmakers in the 


















Tatroctons, 


"rice with I 
Leatherette Case SOc. extra. 


ue Free. 
Gilson Slide Rule Co., Niles, Mich. 













motorcycles in the 
lowest prices. Send for 
are the largest and only 
motorcycle supply 
world. Repairsa 
us your machine to 
Motors and castings 
ond railway velocipedes. We Exchange Motoreycies, 


Harry R. Geer Co., 851 McLaran Ave., St. 


SPEAKERS, WRITERS, ws 


9 preparing special 
papers, speeches, technical material. Expert 
service suited to your requirements, highly 
Revision of Manuscripts. Research work. 

PUBLICITY SERVICE, 450 Bristol Bldg., New 














Experimental and Model Wo 


Fine Instruments and Fine Machinery, 
Inventions Developed. 
Special Tools, Dies, Gear Cutting, Ete 


HENRY ZUHR, 489-93 Broome St., New York Gi 













COLD PIPE BENDERS 


Standard of the World 






y 3. 8-inch pipe + 
32 Pearl Street, Mass 





Send for Catalogue 











MR. INVENTOR 


WE can develop that IDEA and build that working 
MODEL for you. Consult us—with our staff of expert em 


shops, we can develop any invention into & col 
roposition, whether mechanical, electrical rd 
tivesimplity and perfect it, and MAKE IT Wi 


Designin ing and testing gasoline motors a 


sketches or specifications. All business confidential and 


crecy @uarant 
ELK MFG. CO., Ine. woul York 
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ENUS 
PENCILS 


The largest selling Quality 


pencil in the world 





AS soft as you wish; as hard as you 
please; but always smoother than 
you had dreamed. Any VENUS PEN- 
CIL you select glides over the paper 
with a restful freedom from friction. 


17 Black Degrees 3 Copying 













For bold, heavy lines - »« GB-5H-4B-3R 
For writing, sketching. . 2B-8-1B-F-H 
For clean, fine lines. . . 2H-SH-4H-SH-GlI 
For delicate, thin lines. . . « 7H-SH-ON 
Plain Ends, perdoz. . . $1.00 


Rubber Ends, per doz. . $1.20 
For general writing the most 
popular degree is ‘‘HB’’ 
At stationers and stores 
throughout the world 
American 
Lead Pencil Co. 
217 Fifth Ave., N.Y. 


Ailse London, Eng. 





The world’s 
most famous 
pencil 
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Rial. Snstdle 


See the scientific patented rein 
forcing ribs? They make DELUXE 
light weight cast iron pistons 40 to 
50% lighter than ordinary stock 
factory cast pistons and stronger 
where strength is needed. 
DELUXE pistons make old motors 
Tun like new ones and new ones 
better,—increasing power, speed, 
flexibility and economy,—because 
they have less expansion, greater 
cooling surface and can be fitted 
closer. They eliminate vibration, oil 
Pumping, gas leakage and piston 
slap, and save gas, oil and upkeep. 
Your dealer can get DELUXE 
ustons for any model motor in 24 
ours or less. 


Clark-Turner Piston Co. 


(Inc.) 


Los Angeles, California 
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ether upon a body moving with the velocity | 


|of light. The motion of light is a wave 
motion and not a motion of translation of 
a material body. No known body is moving 
with the velocity of light. 5. Light from in 
front of your imaginary body would come 
with twice the velocity it has at present. 
It would not affect the optie nerve as at 
present constituted. We can not see by a 
vibration of half the wave length of light. 
At present vision ceases at a wave length of 
about 150 ten millionths of an inch. At half 
this wave length we could not see. The eye 
can not appreciate twice this velocity or half 
this wave length. Light from behind us 
could not overtake us, and hence nothing 
could be seen to the rear. Light from either 
hand by aberration would seem to come from 
an angle of 45 degrees in front of its real 
course. 6. Wireless waves in part follow 
the earth’s surface and one-half of the wave 
is in the earth and one-half above the sur- 
face of the earth. Another part goes off 
into space. “The Principles Underlying 
Radio Communication” is a good book on 
this subject. It is one of the instruction 
books for the Signal Service, U. S. Army. 
(14386) J. J. MeA. asks: When was 
coal first introduced? A. Coal seems to have 
been used for fuel by ancient Britons, but 
the first proper notice we have is that it was 


929 


mined in Neweastle, 1233; forbidden to be 















burnt in England, 1273. Nobility and gentry 
of London petition against use of, 1306. 
Not in general use in England until 1625. 

(14387) E. W. B., Jr., asks for a for- 
mula for dentist's molding wax. A. Stearine, 
25 parts; half soft copal, 25 parts; tale, 50 
parts ; carmine, 0.5 parts: oil of rose gerani 
um, 2 drops to 1 oz. Melt the rosin by the 
heat of a sand bath, and when slightly cooled | 
add the stearine, stirring constantly. When 
this has melted add the other ingredients, 
previously intimately mixed, and stir so that 
a homogeneous product may be obtained. | 
The adhesiveness of the composition may be 
increased or diminished by modification of 
the amount of copal. A more thorough 
blending of the color may be insured by dis- 
solving the carmine in a little potash solu- 
tion before mixing with the chalk. 

(14388) J. B. W. asks: When were iron | 
eables introduced? A. Hempen cables em- | 
ployed by British navy prior to 1811, when; 
iron cables were introduced. First suecess- 
ful submarine cable between S. Foreland and 
Sangatte, 1851; first Atlantic cable estab- | 
lished July 29-Aug. 16, 1857. 

(14889) C. M. A. asks how the French 
clean and prepare bones for exhibition pur- 
poses. A. The curators of the anatomical 
museum of the Jardin des Plantes have 
found that the spirits of turpentine is very 
efficacious in removing the disagreeable odor 
and fatty emanations ef bones or ivory, while 
it leaves them beautifully bleached. The 
articles should be exposed in the fluid for 3 
or 4 days in the sun, or a little longer if in 
the shade. They should rest upon strips of 
zine, so as to be a fraction of an inch above 
the bottom of the glass vessel employed. 
The turpentine acts as an oxidizing agent, 
and the product of the combustion is an acid 
liquor, which sinks to the bottom and 
strongly attacks the ivory if allowed to 
touch it. 

(14890) A. C. N. asks: Who invented 
bleaching? A. Invented by Duteh; first 
bleach-field in Scotland estab. at Salton, 
about 1730; intro. into England 1768; 
Berthollet’s discoveries with chlorine, about 
1785; Tennant’s patent, 1798; Mather’s im- 
provements, 1885. 

(14891) R. L. K. asks for principal 
dates in relation to exploration of the Ant- 
arctic regions. A. Land discovered in these | 
regions by Capt. Biscoe, Feb., 1831; by Capt. 
D’Urville, 1838. Principal expeditions to 
C. E. Borehgrevink lands at Cape Adair, 
Feb. 23, 1895, 2nd expedition equipped by | 
Sir Geo. Newnes, reached Cape Adair Feb. | 
17, 1899. De Gerlache expedition, Aug. 16, 
1897-Mar. 28, 1899; German expedition, un- 
der Capt. H. Ruser, Aug. 11, 1901; British 
expedition under Capt. Scott, Dec. 24, 1901- 
Sept. 10, 1904; Dr. Bruce’s Scottish expedi- 
tion, Jan., 1903-July, 1904; Dr. Jean Char- 
cot, French expedition, 1904-05 and 1908-10; 
Lieut. Shackleton’s (now Sir Ernest) expe- 
dition, 1907-09; Dr. David, with Mr. D. 
Mawson and Dr. Mackay, found the S. mag- 
netic pole to be at 72° 25’ S. 155° 16’ E. on 
Jan. 16, 1909; Capt. Amundsen’s expedition, 
1910, South Pole reached Dec. 16, 1911; 
Capt. Seott, British expedition, 1910-13. 
(Capt. Seott was found dead by a search 











party, Nov. 12, 1913.) 
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SONNEBORN PRODUCTS 





Make Your Concrete Floors 
As Hard As Granite 


Make them dustproof, wearproof and non-absorbent. Lapidolith will 
do it. Over 200,000,000 square feet of lapidolized concrete prove it. 
It is saving millions of dollars by keeping the sharp concrete dust 
out of bearings and out of merchandise, and by preventing the de- 
lays and expense of patching and replacing concrete floors. 


APIDO|ITH 


TRADE MARK 
Is a liquid chemical which is flushed on new or old floors. It acts 





Gincoat 
the durable Mill White. Washable, fire- 


resisting, and of exceptional covering 
capacity. Gloss, Flat and Eggshell. 


4IGNOPRHON. 


7A WOODEN FLOORS 


the modern wood preservative gives 
new life to old or new wooden floors. 


z Stormtight 


the protective roof coating for all kinds 
of worn or new roofs. Saves labor and 
material cost of new roofs. 
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April 25th is English Wainut Day 
Plant some English Walnut Trees 
this Spring—Order Now 


Here in the north, thousands of English Walnut trees are thriving and bearing 
delicious nuts—you are safe in planting our hardy northern grown trees in localities 
where the winter temperatures are not too severe for peach trees—in almost 
every locality, north, east, south or west, you will find bearing English Walnut trees— 
wherever peach trees will grow, our hardy English Walnut trees will succeed. 

We offer small trees as low as $1.00 each, but send for our beautiful catalog, 
which describes the different varieties, the different sizes, with prices, also a multitude 
of other hardy nut trees, fruit and ornamental trees, roses, shrubs, evergreens, 
hedge plants, etc., for while we have the largest assortment, and the largest stock of 
northern grown nut trees in America, we are also growers and have been for more 
than half a century, of a general line of hardy, dependable nursery stock. 


If you intend to plant an orchard —If you intend to beautify your 
grounds—no matter how much or how little you intend to plant, start with 
“Glenwood Grown” trees. Send for Catalog H-l1 today—it’s our only salesman. 


GLEN BROS., Inc., Glenwood Nursery 
Established 1866, Rochester, N. Y. 
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at once, completing the hydra- 
tion of the cement so that it 
holds the sand in an unbreak- 
able bond. Walking or truck- 
ing cannot grind it up— fluids 
cannot penetrate it. 

Lapidolith is the original con- 
crete hardener— standard for ten 
years. 


Write for testimonials from 
all lines, lapidolized concrete 
block and literature. 


L. SONNEBORN SONS, Inc. 
Dept. |, 264 PEARL ST., NEW YORK 
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Adjustabie Paper Guide 












Platen Release 
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Qrriage Return 
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Back Spacer 


Ribbon Reverse 
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TYPEWRITER 


SENSATION 


Free Trial— Use as You Pay 


After trial send us only $5.00 a month 
until the low total price of $59.85 is paid, 
andthe machine isyours.This is absolutely 
the most generous typewriter offer ever made. 
Boast rent a machine when you can pay $5.00 
month and own one. Think of it—Buying « 
$100.00 Machine for =, $88. _ Cash ouice i $54.00, 

t @ itttle more than half its original price. 


L. C. SMITH 


Perfect machines, Correspondence size, Keyboard of 
Standard Universal arrangement. 88 Keys, writing 76 

om teaching t touch sys- 
writing completely visible at all 
times, has the ~~ 4 the two color ribbon, with auto- 

ball bearing type bars 

) bearing shift action, in 
fe feature and m 





wnti! you have 
seen it. We nave sold” theucande of these perfect 
tate etyle machines at oe Soo price and 
o> de @ 4 “4 

tive dayerirwe. trish bet decidh te buy te, 
en 6 ‘ore 
"chicago for five days’ 















that thie is the ts typewriter you ever saw, you can 
return it at our expense. You won't want to return it 
pa von you wey for you cannot equal 

value anywhere. 


Send No Money 
Put in Your Order Now 


When the typwriter arrives deposit with >, express 
agent 64.86 and take the machine for five days If 
you are convinced that it is the best typewriter — ever 
it and send us $5.00 a month gntil anr bargain 
a, paid. If you don't want it, return it to the 
it, receive your $4.85 and | retare the machine 
vay the return express char; his machine is 
guaran as if you paid $100 ‘o D for it. It is stand- 
ard. Over bait e 4 ‘millice _—— own and use these type- 
writers and think them the best ever manufactured the 

et thie price will prob- 


se 
pon today— 
ty. There is no red tape 
joy no solicitors — no collectors—no chattel mort- 
is sim; ply understood that we retain title to the 
Ethie enti) $59 86 is paid. You cannot lose. It isthe 
—- typewriter opportunity you will ever have. Oo 
fot send us one cent. Mail Coupon Today Sure. 


Smith Typewriter Sales Co., B2°s"wein'se” Chicago 


Typewriter Sales Co., RN Wels se, Chicago 


Ship me the L. C. Smith Typewriter, F.O. B. Chicago 
described in this advertisement. | will pa ou $5 monthly 
as rent until the $56 balance of the 5 CIAL L $59.35 sale 
rice ispaid The title toremain in you until fully paid for 
tis understood that I have five days in which to examine 
and try the typewriter. If lc not to keep it I will 
carefully repack it and return it to the express agent. It 
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understood that you give the standard guarantee. 
GERD cnc cvccsevcncésoncdescccttlinsescccéoccncecnceccoce es 
Street Address sececccee 
Po cbi.cc coccscnbeccsccssocccosennel State......... see ceeees 
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Patents and 


General Prine iples, Curren 


Trade-Marks 


t Comment, and Interesting 


Decisions 


Patent Law in Japan. 


trademark laws of Japan have recently been 
imended and numerous changes made there 
it Of interest is the first of these, which, 
briefly, is to the following effect \ patent 
is to be awarded to the first applicant in 
stead of to the first inventor, and in case 
there are two or more applications with re 
gard to an identical invention, filed on the 
same day, a patent will be granted aceord- 
ing to the terms of agreement between or 
among the applicants. When no such agree 
ment can be arrived at the patent will be 
granted to none In this way all provisions 
for interference proceedings have been abol- 
ished. 

Patent Infringement After Decree 


Punishable as Contempt.—A patent right 


is a civil right, and violation of a patent 
ight constitutes a civil injury for which the 
law provides compensation, in the form of 
damages. However, under certain cireum- 
tances, infringement of a patent may be 
punished, in effect, as if it were a crime. 
Thus, violation of an injunction restraining 
patent infringement is contempt of Court 
j}and may be punished by fine, by imprison- 
ment, or by both. A case of this kind was 


United States Cireuit 
the Second Circuit, 
which it held 
infringing de- 
after a decree and in- 
was merely colorable, 
the changed device is 
as contempt of Court. 


“Mutt and Jeff”’.—The 
the United States has 
adjudieation of the trade- 

the title “Mutt and Jeff,” 
jas indicating the humorous cartoons origi- 
jnated by H. C. Fisher, and widely exploited 
ind throughout the country in 
;\ irious hewspapers, An effect of the deci- 
that the right to “Mutt 
and Jeff” as possessed by 
Fisher, the originator, 
that effect in the New 
are binding. The Supreme Court awarded 
to Fisher the exclusive right to the repro 
duction of the characters which he origi 
nated, and adjudged the reproduction of these 
characters by others in effect to constitute 


rece ntly decided in the 
Court of Appeals of 
| Schey vs. Giovanna, in 
that a 
viee, by 


was 
certain change on an 
a defendant, 
junction against him, 
and 
the retore 

Trade-Mark 


Supreme Court of 


his use or sale of 


punishable 


rendered a final 
mark hts i 


rig 


syndicated 
sion is proprietary 
characters is 
and that 

York State 


decisions to 


Courts 
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ioes” Mie higan Avenue, Chicago 


Printing Cheap 


Larger $% Job press $150. Save money. Print 

for others, big profit. All easy, rules sent 

Write facto: for resscatalog. TYPE.cards, E,carda, 
$8CO., 0-22, 


etc, THE PR 








MyFinanceg = 7 


FIRST AID TO THRIFT 


A handy book that keeps data for income- 
tax report always in shape. Ideal for per- 
sonal accounting; no trouble to use it 

Provides for complete records. Modern 
loose-leaf Ring Book, all-leather cover with 
pocket, red leather tabs. If not at station- 
er’s, send us his name and we will see you 
are supplied 


TRUSSELL MPG. CO., 26 N. Cherry St., Poughkeepsie, N. Y. 


IBON D S/IOUE Dart HL BECAR II YIELD || 
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unfair competition. The Court refused to 
entertain the contention of the defendant 
that Fisher could only copyright particular 
postures or statements descriptive of their 
exploits, or that the two characters as he 
had devised them had beeome public prop- 
erty. 


Effect of Prior Interference on Issued 


2atent.—As a general rule, the declara- 
tion of an interference proceeding in the 
Patent Office causes no joy to either of the 
applicants or patentees involved. It usually 
means added expense, and delay. tut even 
in interference proceeding is not without its 
idvantages. The Supreme Court of the 
United States, in a recent, interesting deci- 

(Hildredth vs. Mastoras, decided No- 


1921), has pointed out one effect 
of such an interference, which is of interest : | 
that the presumption of priority and novelty 
which arises from the granting of a patent | 
must have greatly increased weight when the 
claim of the inventor is subjected to 
and careful serutiny under the stimulus of | 
an interference Furthermore, the | 
rule long down, though not}! 
referred to in the decision, that in the 
event of subsequent litigation based upon a} 
involved in an interfer- 
preliminary injunction | 
suing upon the 
the losing 


close | 


contest. 
laid 


above 


has been 


patent previously 
ence 
will 
patent, 
party in the 


Trade-Marks and Trade-Names Distin- 
guished.—A trade-name can be distin- 
guished from a trade-mark in that the for- 
mer is either a word or combination of 
words serving to distinguish a certain manu- 
facturer or merchant and his specific mer- 
chandise, which word or words, although not 
eapable of exclusive appropriation, nor reg- 
isterable in the Patent Office as a technical 
trade-mark, will nevertheless be protected 
within certain limits by the Courts from 


proceeding, a 
generally be granted one 
where the defendant is 
interference. 





-The patent and general use by 


| past, 


| the 


competitors through the doe 
trine of unfair competition; while, on the 
other hand, a technical trade-mark is ca 
pable of exclusive appropriation, can be reg 
istered in the United States Patent Office, 
ind an infringer may be proceeded against 
under the provisions of the Federal Trade 
Mark Statutes. 
Such words, therefore, as “Wanamaker,” 
“Hygeia,” “The American Girl,” “Flare 
Front,” “Waltham,” ete., are trade-names 


which will be protected by Courts of Equity, 
law of unfair 
“Coca-Cola,” 


application of the 
competition, while “Kodak,” 
“Jell-O,” ete., are trade-marks capable of 
| Federal registration, and infringers may be 
against directly under the provi 
Trade-Mark Statutes. 


through the 


proce eded 
sions of th 


Curtiss First to Invent Hydroairplane. 
—In a recent decision of great public inter- 
the United States Cireuit Court of Ap- 
peals for the Circuit held that 
Glenn Hl. Curtiss, of airplane fame, was the 
first to invent a flying machine that could 
rise from and alight upon the water, and 
established Curtiss’s right to a broad patent 
the hydroairplane. This decision 
reverses that of the lower Court, the United 
States District Court for the Eastern Dis- 
trict of New York. The litigation grew out 
of an application for a patent, filed August 
22, 1911, by Curtiss, who, during the pre- 
ceeding January had tested his so-called flying 


est, 


second has 


covering 


boat in the harbor of San Diego, California, 
in a successful flight with an air machine 
equipped with a boat-like hull and with the 


wings buoyed with small pontoons. This was 


on January 26th, the same day on which one 
Janin filed his application for a patent. The 
ease turned largely on the actual reduction 
to practice by Curtiss, at San Diego. The 


Court held that this reduction entitled Cur- 


tiss to the broad patent, as Janin’s invention 
at the time of this test, and even later, when 
the application of Curtiss was filed, had not 
advanced beyond the theoretical stage. The 
Court said, inter alia: “The reason for this 
holding is that whatever Janin conceived 
prior to January 26, 1911, whatever experi- 
ments or models he made, it is admitted that 
the fruit of all that he had done was con- 
tained in the specification he then filed. If, 
therefore, that specification does not enable 


the man skilled in the art to construct, with- 
out further exercise of the inventive faculty, 
an operative hydroairplane, there has been 


reduction to practice, constructive or 


otherwise.” 

The Condition of the Patent Office.— 
The unfortunate condition in which the Pat- 
ent Office finds itself, enormous 
pressure of work and numerically inadequate 
personnel, is fortunately being given a great 
deal of publicity in newspapers and technical 
periodicals of the country. Various associa- 
tions interested, the New York 
County Lawyers’ Association, the American 
Society of Mechanical Engineers and others, 
are exerting every pressure to expedite pend- 
ing Congressional action to remedy this sit 
uation. As has been already stated in these 
columns, the Patent Office is nearly 60,000 


because of 


such as 


eases in arrears. A large proportion of its 
trained staff has resigned to take up more 
lucrative work, and in the seventy years 


the pay of the Patent Office personnel 
has been increased but 10 per cent. Surely, 
this needs no further comment. Nor is it 
to say anything in regard to the 
work of the Patent Office on 
industrial, commercial and economic life 
of the country. Certainly, there can be no 
governmental function of greater importance 


necessary 
bearing of the 


than that which is largely instrumental in 
fostering the development of invention and 
the protection thereof. Great pressure is 


being brought to bear to further the passage 
of the Lampert Bill in Congress, which will 
result in a complete reorganization of the 
Patent Office, and will provide a sadly needed 


increase in the salaries of its employes. 
Further, the very fact that this bill has the 
hearty endorsement of some two thousand 
members of the American Society of Me- 


chanical Engineers, to say nothing of the 
rank and file of the legal profession, is indi- 
eative of the importance of the proposed leg- 
islation and its need. 
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You probably know 
the BESSEMER but 
do you know that— 


I) they use the cheapest, most easily 
available fuel, (II) horse-power costs 
are frequently 50% less than steam 
or electric power, (III) they operate 
for full shifts without any attention— 
vibration-free, fluctuation-free, (IV) 
they are built in 15 to 180 H. P, sizes? 


Send for the Bessemer Oil Engine Catalog 


_THE BESSEMER GAS ENGINE C0, 
14 York St., Grove City, Pa, 


BESSEMER 
OIL ENGINES 


15 to 180 Horse Power 
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LINVESTM M@RENT VALUE | 


STEEL SHELVING 


Tool Stands, Tool 
Cabinets, Pressed 
Steel Bench Legs, 
etc. 
Ask for Catalogue C 
DAVID LUPTON’S SONS (0. 


Clearfield and Weikel Sts. 
Philadelphia 
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E Engineer, Mechanic and Electrical Worker 
wi aa welcome this new master set, It will answer your 
problems 

it will help you with your daily work.—A suresource 
of advancement and higher pay. Complete opie 
information that is thoroughly and easily on 
every branch of modern engineering and electrical 
practice, 


AUDEL’S ENGINEERS 
& MECHANICS GUIDES 


4750 PAGES $1 A 
8754 ILLUSTRATIONS 12 COM 
These Guides tell you all i about~ 
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ical N | Every Sh Experi Stati 
Electrical Notes | very Shop an Experiment Station 
PS Ly rp ‘ " > 2, ; 7 ® bd 
Summaries and Excerpts from Current Periodicals It’s not only for the inventor to develop machines and 
| machine-output with Veeder Counters. Every manu- 
EE | 
axi ~rre " . j rf > § . 66 " 2 
Electric Steam. Generator.—In a paper “ agg yt — nt ge enger be bo oo. facturer should Carry on experimental work In devel- 
. ssented before the American Elee- | PETes- Operates On ChUner aternating 0 . . ° ° ° 
OW FE “ruin Society, Messrs. Lidbury and direct current, 110 volts. Its operation is oping the daily production of his machines. He should 
roche ‘. ey ate : controlled by a three-heat switch, making it 
Q. 27 » | scr tio ot f expens » A 
but fp Sams sie a oie and its method of employ. | Possible to regulate both the quantity of hot | watch the records of work produced so as to see where 
form of appararus "ol water 4 he temperature. The heating! ’ ° 
; oaners f steam by means of water and the t mperature. le 1eating | 
me AD nt for generation cf steam by means of | Water and, the temperate a the worker's output can be increased—by means of a 
asily am This apparatus is particularly adapted necessity of drawing off — from the tank. 
ee which operates its own hydro-|0ne ingenious application for this heater is 
coal pr St eotion a vate in blocks oa in connection with hot water radiators, | 
aa Se rcaieetzie pe wer and has available at| Where one heater may serve to operate a 
1ydro +r ‘ 2 gh Fears ea — » ? Senate - = — 2 : 
Pat es ektah it «4 se at little or no | Single radiator in instances where it would 
ion times energy which i oi 7 ; be we . 7 nt not pay to start up the entire heating COUNTER 
(IV) additional cost. Under such conditions con ; 
sizes? siderable saving in fuel may be made by use | SYStem. 
atalog of the electric boiler. New Uses for the Telegraphone.—In 
| 4 Million-Volt Transformer of 1000 the telegraphone devised many years ago by | 
0. KVA eapacity is being built by a leading | Poulsen a telephonic conversation was | 
electrie company for its experimental labora- “fixed” by magnetie action upon a steel rib- | 
tory at Trafford City, Pa. The windings of | bon or a steel wire and could be reproduced 
. this transformer contain nearly 70 miles of | later by passing this ribbon again over a 
| wire. The transformer is built on the prin- | small electromagnet in the winding of which 
iS ciple of distributing the electrostatic stress | a fluctuating voltage was set up caggg 
< -( Norteacne of > West- ‘nergized a telephone receiver. The . 
2 veloped by C. L. Fortescue of the West- | turn energizec l : 
— = ie teoeeny some eight years ago. | results obtained with this apparatus did not This small Rotary This large Set-Back Rotary Ratchet Counter 
~~ —. a inal bushing is the largest ever built | Warrant its more general use, on account of Ratchet Counter (No. records the output of punch presses, metal-stamp- 
The — + ae gh _— Special ma-|the faintness of the reproduction. Since 6) counts reciprocating ing machines and rs where a reciprocating 
a sstinghouse shops. N Cli a- i Ss ° . ’ - : ae 
— in the ¢ +. ag eee oe the bushing | however, the modern vaceum tube came into movements of the lever, as required movement indicates an operation. Registers one 
chines had to be u ade cng cr 3 . yd in recording the operations of many small for each throw of the lever, and sets back to zero 
ay on this account. Its length is 19 feet, and] vogue it has been possible to amplify the mochines, When the lever te moved f f b hers all 
on | = * “ae i gd, Yee pce a ge Fg ee eg does cncndindt Sb ectiiaeds te rom any figure by turning knob once round. 
: 4114 inches in diameter. The static und to any degree, and A isarisch wil) gh an ang 5 
7 it is 4114 i ; iin Miestretechatedia Mettediet nate ahs counter sagitets ene. A. venmlate trve- Provi with from four to ten figure-wheels, as 
shield will be 10 feet in diameter and 20]in Electrotechnische Zeitschrift, states that Ltten of tha tauer casino ed Pi ith § fi ill + 
‘ I , ; t gisters ten. TI required. Price with four figures, as illustrated, 
inches deep. The bushing will weigh about | he has constructed an electromagnetic phono- counter is adaptable to no end of counting : : ; 
inches deep. ; Pier esa i $11.50. (List.) Equipped with lock and keys to 
9) pounds when completed. graph on the combined principles of the tel requirements, simply by regulating the evaet taninatints welts te d, $2.00 extr 
e] % “ . : . egraphone and the amplifying tube. He throw of the lever. Price $2.00. pr — a 
iio peennere ms =e pag Rg shows further that with this method a mes- (Cut nesrty full-stes) (Cut Sess thon hel sies) 
r a aol : sage may be “spoken into” a rail and picked , y 
ING being applied to cable work, but no results| 1°, 0 Ths Geaienee ok tn Guile Sane There are suitable Veeder Counters for all product-recording pur- 
have yet emerged, except for a solitary Ger-| ir. is a suggestion that might be of great | ses, and for every counting requirement of special nature. You 
ba man note on the subject, so we learn from ° : ° . | > 2 
sed The Electrician. The capabilities of a mod- | value for railway signalling purposes. need the Veeder Counter booklet as sure as you've something that 
gs, ern amplifying device applied to a submarine| Something New About Batteries. needs counting; it’s entirely free on request. 


eable are far in advance of the ability to take| When storage batteries or dry cells are 
advantage of them. With supersensitive re-| cooled down to minus 170 deg. C., the tem- d Me * 18 Sargeant St. 
ceiving devices the duplex balance requires perature of liquid air, these producers | of e ee er g. O., Hartford, Conn. 
refining to a degree which does not seem |eclectricity may reverse their voltage. This 
possible technically or commercially. More-|is the scientifically startling phenomenon 
over, a long submarine cable stretched from|that has been discovered at the Bureau of 
continent to continent collects disturbances | Standards by G. W. Vinal and F. W. AIl- 
not apparent on the ordinary siphon re-/|trup, who were making tests to determine 
corder, and we can only reckon on an in-jthe reliability of batteries at arctic tempera- 


® 
crease of cable speed of about 50 per cent/tures. So far as is known, this is the first | 
as a matter of routine, when such amplifiers|time this phenomenon has_ been observed. | 
Se 











are employed. Down to 80 deg. below zero the voltage re- | 
An| mained at the normal value. At about} 








Telephone Cables and Amplifiers. ; : 
interesting account of the history and devel- | minus 100 deg. C. 
opment of the art of telephoning over long | to nothing, and then, at a slightly lower 
distances, through cables beginning with | temperature, Strangely registered a minus quantities, using automatic 
Professor Pupin’s loading coils, their ecaleula-| reading as high as 10 volts. : The voltage ; < 
tions and present use, is contained in a re-| fluctuated violently, ranging from positive machinery; by selling 
cent issue of Hlectrotechnische Zeitschrift.|10 volts to negative 10 volts. These re- ss 
The Krarup system of increasing the induct-| versals happened whenever the frozen elec- direct for cash, and by 
ance of a cable by winding a layer of iron trolyte of the cell “ticked. No hope is held | being satisfied with a very 
wire upon the copper conductors is men-| out by the Bureau of Standards that storage | 
tioned as the second step. This system is | batteries ean be recharged by the simple 
used, for example, on the long submarine | method of cooling them to the low tempera- 
telephone cable in East Prussia. Then came|tures used in the tests. The currents at|{ for ourselves, we are able 
the Brown microphone amplifier, based upon | these low temperatures are vanishingly : 1 
the electromagnetic principle, but never used | Small, and practically they hardly exist. } to offer this 4 h.p. al- 


practically, as it was superseded by the| , re : ; : ? ; 
Lichen amplifier in 1910, which was the fore- pee See 8 Sant ee senbinreatier $ 50 
runner of the vacuum tube, and finally the | Ngee fe current ° 


the voltage dropped down 


By manufacturing in vast 








Narrow margin of profit 


has a |from an airplane. The construction of the 
neneeey high-vacuum electron tubes. control mechanism is described in a note ap- motor for 
P Electioneering by Radio.—For the first | pearing in a recent issue of Electrical World. 
imé in the history of electioneering candi-|This boat was patterned after a German . 
ates were able to talk to the public wtthent latiediine boat which attacked a French pier. Motor weighs 24 Ibs., bare, 33 One Year Guarantee. We 
the latter leaving their homes. This was | The German boat was driven by a gasoline lbs. boxed. Tho, rated at 4 h.p., guarantee every motor sold for one 
done by means of the Westinghouse radio|motor and electrically controlled by means | every motor is tested for 50% 
telephone broadcasting station at Pittsburgh, lof a 30-mile one-conductor cable. The boat overload before it leaves the fac- year (not six months, the usual i 
Where the speeches were made by the candi-| contained two gasoline motors such as are : custom) Each motor bears a 4 
dates, The nominations for mayor proved a/ used on zeppelins, operating twin-screw pro- tory. It is standard 110 volt, 60 ; ie yo 
vey bitter fight in Pittsburgh, and radio | pellers capable of giving the boat a top speed cycle, 1740 rpm., split phase, fan- GUARANTEE TAG entitling the 
the — Into play to get the messages of /of 40 knots per hour. Seven distinet opera-|} cooled induction type, suitable for owner to a new motor, express 

candidates » people is way | tions - anetan @ . ome : - , 
dates to the people. In this way) tions of the engine and the rudder could be washing machines, churns, cream prepaid, should anything go wrong 


thousanids of persons were addressed at one performed by means of the remote electric f. bl lath 
‘me Without the inconvenience of leaving| eontrol. The control was essentially by separators, fans, owers, Jathes, with this motor within the first 
year of service. Simply return 


own radio set. Each candidate for| means of a ratchet mechanism, a different drills, etc. 

an sent to the broadcasting station, number of ratchet impulses corresponding to Our method of manufacture not 

oa ™ allowed five minutes to tell| certain actions of the boat. A small gaso- 1 d ts but it i the old motor by express, collect, 

rtagy—ey why he should be elected to the | line-electric generator set and a storage bat- only rec uces COS ¥ he insures & in the b : hich : 

mee. This proved to be quite popular and tery furnished the energy for the operation perfect interchangeability of repair in € DOxX in which you receive 
parts. the new one. 


¢xcited no little interest in Pittsburgh and|of the different motions. A special time 
Quantity Discounts—On 3 motors ordered in 1 shipment, price is $13.00 
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may. relay was in series with each of the seven 
New Use for Electric Water Heater.— | <istinct positions, so that every one of the 
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Still another type of electric hot water | different operations was executed only after each; 6 motors $12.50 each; 12 motors $12.25; 25 motors $12.00 each. 

_ heater has made its appearance on the mar-|the contact-making ratchet mechanism | Send Cash with Order if 
* indicating the growing demand for de-|stopped for a eccrtain minimum time on a| : , ’ _ 

7 ee of this kind. This latest type is not| given position. In case of imminent danger | or we will ship by express C. O. D. if you prefer. 

— istantaneous heater. The standard sized |to the boat an eighth position of the contact 

— beater of this type supplies sufficient hot| apparatus was provided for the self-destruc- NORTHWESTERN ELECTRIC F COMPANY : 

ae ater and in large enough quantities (15|tion of the boat by ignition of its own 418 South Hoyne Avenue, Chicago 

he. m8 per hour) for any household use with ‘ charge. 
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FREE—the most charming book by Anatole 
France, winner of this year’s Nobel Prize for 
Literature—with one year’s subscription to 


™e Outlook 


‘* Ambassador from Everywhere ’’ 


“The Crime of Sylvestre Bonnard,’’ crowned by the Institute, the 
most charming of Anatole France's stories, reveals perhaps more 
than any other of his works the character of the author himself. 





Brander Matthews of many others of 
writes of this author: 
“M. France has ana- 
lyzed books, and men, 
and society at large, 


itself; 


France's short stories 
he that they 
disclose “his gift of 


says 

sympathetic compre- 
and humanity hension, his searching 
and he has never let 


the scalpel and micro- 


insight and his fac- 
ulty of pity,” and of 
his style that it is| 
“rich in thought and 
ripe subtle 
and supple, fluid and 


scope drop from his 
hands. . . . His cniti- 
cism is incessant, dis- in color, 
solving. . . . He is mas- 
limpid.” 

The book is 4'2 x 


634 inches, excellent- 
ly printed, bound in 


ter of an incomparable 
style, melodious and 
harmonious, musical 
and picturesque.” 
Professor Matthews 


speaks of “The Crime 


croft leather, stamped 
in gold, Modern Li- 
brary edition, a dis- 
addition to 

any The 
translation into English is by Lafcadio 
Hearn. 














of Sylvestre Bonnard ton Made & Hlarhert 
ANATOLE FRANCE tinctive 


library. 


as a tender tale, hu- 


man and humane, 


urban and urbane, touched with senti- 


while 


ment and tinged with romance,” 


THE OUTLOOK COMPANY, 
381 Fourth Avenue, New York 


Fill in and mail coupon 
to-day with only $5 and 











































Please send me The Outlook for weeks a Ana Fr | you will receive ‘‘The other sid _of the pole, when the side he has Uranus is nominally an evening stam 
“The Crime of Sylvestre Bonnard le se $5 S.A | Crime of Sylvestre Bon- been looking at disappears and the other! js too near the sun to be seen. He is 
: springs into view. From no point does the ti i gs ‘ i 
onedl* at anus, an Ge ‘DP ae eee ee ee P oo | junetion with the sun on the last day j 
Name reflector give glare: it seems rather like one | month. Neptune comes to opposition 
| next 52 numbers of The | of mass big diffused lights that are so easy 4th. He is then in 9h. 8m. 20s. BR. Ay ; H 
Outlook. to look at. 16° 34’ 32” north declination, and # H 
ee | A trial installation has been made on sev-| 6.7s. eastward and 30” northward pe : 
eral miles of the Albany highway out of| This places him in the eastern part of € 
Schenectady. Owing to the extreme glare| cer, far from any conspicuous stat : 
I & j i i from trolley headlights, the high speed in-/ an equatorial telescope or a good stram : 
Ice Making and Refrigerating duced by the long straight road, the tricky will be required to find him. a H 
(Reg. U. S. Pat. Off.) Machinery a gion ya vcs a oe tee — = The moon is in her first quarter at 
‘rts and fills eneroach seriously, ar 1e . , ‘ 17 1 2 
Daily blowing down, and the proper use of UNISO! P V j E . a b oy al t p- a ct he : yo =i f - ale s P. M. on the 4th, full at 8:17 P. M we s 
gradually removes boiler scale, prevents scale forma Corliss & Poppet a ve ngines pleasan 1aD1 1€ resic ents a ong ie way 11th, in her last quarter at 1:18 B a ~ 
tion, stops and prevents corrosio n and pitting, and Bulletins sent upon request have developed of using the middle of the | the 18th, and new at 1:48 P. M. on the 
removes grease from steam boilers road as a promenade at all times and all) spe js anaes ‘ 4 
THE VILTER MFG. CO. J She is nearest the earth on the 
Pamphlet on request Money back guarantee 899 Clinton Street Milwaukee, Wis. places and under all cireumstances, the road | furthest away on the 26th. D s 
UNISOL MFG. CO., Jersey City, N. J. J has earned an unenviable reputation as the} month she passes near Neptune ont : 
scene of fatal accidents. The poles have| Saturn on the 14th, Jupiter on 
GEARS & fA STEEL STAMPS been placed for the most part 400 feet) Mars on the 18th, Mereury on the : 
Ae Ft al apart. Little is gained where for experi- Uranus and Venus on the 26th. ® 
All Kinds-Smali ) eid METAL CHECKS mental purposes they have been spaced 300 junction with Jupiter is fairly close © : 
Tee okie "We carey « complete | eS STENCILS feet: but spacings of 500 and 600 feet show 
Tt tf 14 \ gies » noticeable inferiority. The lamp is an ordi- 
hipment. Ca quote on specis = 5: ‘ y. S { . 7 ‘ . 
oars ee ovens saveund oa nary 250-candlepower affair, making the Nielsen Carbonization - 
Write for Catalogue 20 AND micuRES earases eost of operation little if any in excess of IX view of the attention which has® > 
| am ° ° . . ° . ° . 
CHICAGO STOCK GEAR WORKS || THE SCHWERDTLE STAMP CO. }? jam that of the customary ineffective highway been directed to the production i. 
105 South Jefierson Street Chicago BRIDGEPORT. CONN > installations. 1 he lamps are_ attached to/| less fuel by low temperature met 
| ws rae ee ae the poles at heights of 30 or 35 feet. They | bonization, it is of interest to note H® 
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COPLEY SQUARE 
WO Boston hotels that have contributed greatly 
to the traditional distinction of the Back Bay. 
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tator turns its dark side, and this is un- Jupiter is in Virgo and rises about 
illuminated; so it is wholly invisible. One| P, M. in the middle of the month. Sa 
ean hardly believe that the reflector is a/in the same constellation, but further 
two-sided one until one goes around to the| rising about 40 minutes before Jupiter, 


. 
illuminated as I had never imagined I} Nielsen, who has combined with ase 4 

should see a road lighted. We extinguished | revolving retort a means for internat 
: our headlights completely and drove with|ing with an oxygen-free gas. As | 
[ ease. The road stretches out before the | fuel is the primary object, the quality # f { 
t ear in an unbroken ribbon of light—a rib-| permanent gas ultimately obtained is not : 


bon of light lined with inky blackness that 


count the lights that are distinguishable in | 
the accompanying photograph, and make due | 
allowance for the characteristic dispersion 


Th LENOX The BRUNSWICK on the plate, will have no difficulty in| economically and rapidly with heat 
Boylston St. at Exeter Boylston St. at Clarendon erediting my statement that by counting! applied, rather than when it is = 
| the lights ahead of us we could assure our-|through the walls of a refractory © 
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The Last Word in Illuminated — that = absence of inten 
. YS iilltops a full half-mile of the road 
_ Highways all times clearly visible. ‘The coneegs 
(Continued from page 97) | of light on the road was such that 
others’ light. The real trick about the| respects visibility was better than jg 


|daylight. I have my doubts, for 
that in the daytime I could see q 
ing the road half a mile ahead ; op 
it, identify it as a- eat without the 
bility of error. The feline to which J 
under the conditions pictured, fairly 
into the field of vision, and wag hot ty 
mistaken for any other animal, 
places in the road far beyond the 
the ordinary headlight stood out 


assembly, after having got the focal lengths 
and curvatures of the several mirrors just 
right, lies in the relative position of the 
lamp, the rear cut of the mirrors, 
and their front cut e« Reference to the 
sectional drawing will show that the lamp, 
the inner edge of the second mirror, and the 
outer edge of the first are all in line. 
This means that_the light which would pass 
outside the opening of the outer mirror and 









edges 
} 


iges. 










one 






eseape reflection altogether is that with | cross ruts that would have thrown ay 
which the central mirror works. And a/ing shadow in any other illumination f 
similar relation exists between the second | Stw were shown in their true ch ' 
and the third mirrors. The inner reflector | feet away. The illumination is . 
of sufficiently narrow aperture so that uniform; there is no suggestion of 
the light that it “wastes” is not really | light and darkness. 
wasted at all; it falls directly upon the Such terms as “revolution” and 
road within the zone of illumination. marking” are used far too freely in 
Finally, in the bottom of each reflector | ing technical advances. But I eang 





as it hangs on the pole are cut rectangular | Of no reason why they should be wig 
openings of earefully determined size. It! here. In the presence of this reflector i 
will be realized that none of the three mir-| iS no excuse for inefficient highway i 






tion. My pronouncement of several 
back may be modified: a road 
illuminated by this device or a better g 
or left dark. 


rers throws any light to the ground in the 
immediate vicinity of the The area 
between the pole and the commencement of 
the zone of illumination of the outer para- 
boloid is taken care of by direct light pass- 
ing through the rectangular gaps; and these 
are made of just the right size to take care | 





pole. 
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The Heavens in February, 19 
(Continued from page 136) 












































































of this area without illuminating any of | 
the region at the side of the road, and} southwest and Aldebaran high in the 
without overlapping into the territory of | Capella, still higher and north of west ™ 
the large mirror. be counted as a member of the same 
Two of these nests are joined, back to| and so also may be Canopus, which ism 
back, along the cut edges of the outer mir-| low on the southwestern horizon te ¢ 
rors, with the lamp in the center. The/in the Gulf States—though never im 
point where the lamp falls must, of course,| north. Regulus is high in the south 


x the common focus of all six paraboloids. 
The two inner mirrors are supported only 
by the cross-rods, which are seen clearly at 
the front in our photograph, and less clearly 
at the back. The whole outfit is now hung 
from the pole on a universal bracket which 
permits of tilting the reflector up at either 
side so that it shall lie at the proper angle 
to a sloping road, swinging it inward or out- 
ward to meet a curve in the highway, and 


and at our hour of observation Spica a 
Arcturus have just risen. 4 


The Planets 

Mercury is in conjunction with the 
the 14th and is practically invisible 
at the very beginning of the month, 
sets an hour and a half later than the 
Venus, too, is in conjunction—be 
unlike Mereury, which is in 


* 


sun, 


Pcomdbstiitienedaipenbik i 5? ne iis eee ae 


swinging it bodily a short distance up or| him—and ean hardly be seen in spite 
down to dodge an obstacle which would! great brightness. 
otherwise throw a shadow on the road. Mars comes into quadrature on the rs 


That the reflector is really two reflectors! He is then in the western part of 
joined when it viewed, | and rises about 1 A. M. He is st 
lighted, from the read. The nest of mirrors’ proaching us, and is now brighter than 
on the other side of the pole from the spee-| first magnitude, and gaining in light 


is emphasized is ; 


a OE ea 


nmMitimm iio iam ila dl iin 


duction of a continuously operated ‘ 
ical process based on the principle 0 
volving retort. : 

The system is the invention of MR 


ave been put on existing poles, so no seri- 
us effort to compare staggered settings with 
ll-on-a-side could be made. 

With these lights in operation the road is 


NE 


any great importance; accordingly, inter! 
ttests to the efficient concentration of the | carbonization is effected by means of pe 
ght where it is wanted. Anyone who will | ducer gas. This is a decided departar 
methods at present in use and is i 
of consideration for the reason that ® 
well known, carbonization proceeds far 


wn 
dire 













